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1.0 Introduction 
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In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the community. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April 1, 1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA) with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC All RCRA CA activities 

are performed in accordance with the Final Permit (Permit No. SCO 170022560). 

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

and remediation services at the CNC This submittal has been prepared by CH2M-Jones to 

complete the RCRA Facility Investigation (RFI) for Solid Waste Management Unit (SWMU) 

65 and Areas of Concern (AOCs) 544 and 546 in Zone E of CNC These units were 

investigated together during the RFI due to their proximity, and will be referred to as 

Combined SWMU 65 in this report. The location of Combined SWMU 65 in Zone E is 

shown in Figure 1-1. Figure 1-2 shows an aerial photograph of the site. 

18 1.1 Background 

19 1.1.1 SWMU 65 - Lead Storage Area, Building 221, and South of the Building 
20 SWMU 65 consists of a former lead storage area in which lead blankets and shielding 

21 materials were stored on pallets and shelves inside Building 221 and on a paved area south 

22 of the building. The majority of the lead was encased in rubber, but some exposed lead was 

23 stored beneath a tarp inside the building. This site was also a staging area for scrap lead 

24 awaiting disposal. Building 221 was built in 1970, and was used for lead storage and 

25 pickling operations until 1985. Building 221 is currently a heavy equipment repair and 

26 maintenance shop being used by Metal Trades, Inc., and the area south of the building is 

27 used for storage of old metal parts and machinery. 

28 As identified in the RCRA Facility Assessment (RFA) documentation (EnSafe Inc. 

29 [EnSafel/ Allen & Hoshall, 1995), the materials of concern for SWMU 65 include lead, other 
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1 heavy metals, and acids. The SWMU 65 area is zoned M-2 (for marine industrial land use). 

2 The CNC RCRA Permit identified SWMU 65 as requiring an RFI. 

3 1.1.2 AOC 544 - Former Pickling Plant, Building 221 
4 AOC 544 is the site of a former pickling plant at Building 221. From 1940 to 1970, the 

5 pickling plant consisted of an open-air facility with only the pickling tanks covered by a 

6 roof. In 1970, a single-story structure was built to house the pickling operations. The process 

7 used a series of chemical baths and water rinses. Until 1974, spent pickling bath solutions 

8 were discharged via the storm drainage system into the Cooper River. After 1974, a private 

9 contractor disposed of the wastes. Operations were discontinued in 1984 and the process 

10 equipment was removed. 

11 As identified in the RF A documentation, the materials of concern for AOC 544 include 

12 acids, caustics, volatile organic compounds (VOCs), petroleum products, and heavy metals. 

13 The AOC 544 area is zoned for future land use as M-2. The CNC RCRA Permit identified 

14 AOC 544 as requiring an RFI. 

15 1.1.3 AOC 546 - Former Galvanizing/Pickling Shop, South of Building 221 
16 AOC 546 consists of a former galvanizing/pickling shop that operated within Building 1025 

17 from the early 1920s until 1967. Building 1025 was located at two separate areas during its 

18 existence. Originally, it was situated adjacent to the southwest corner of Building 6 (at the 

19 current location of Building 3) and approximately co-located with SWMU 67 until 1942. 

20 During this time, historic engineering drawings referred to it is as a galvanizing shed. After 

21 it was relocated to south of Building 221, it was referred to as a pipe shop/pickling plant. 

22 No information was found during the RFA or RFI regarding its operational processes. 

23 Currently, both the former and present locations of AOC 546 are covered with pavement or 

24 structures. This area of Zone E is zoned M-2 (marine industrial land use). At this time only a 

25 concrete slab exists at the location of Building 1025 south of Building 221, and is being used 

26 as a storage area. This RFI Report Addendum/Corrective Measures Study (CMS) Work 

27 Plan (RFlRA/CMSWP) addresses only the portion of AOC 546 that is located next to 

28 SWMU 65 and AOC 544. The portion of AOC 546 that is co-located with SWMU 67 is 

29 addressed in this RFlRA/CMSWP for Combined SWMU 65. 

30 As identified in the RFA documentation (EnSafe/ Allen & Hoshall, 1995), the materials of 

31 concern for AOC 546 include VOCs, inorganic acids, and heavy metals. The AOC 546 area is 

32 zoned M-2 (marine industrial land use). The CNC RCRA Permit identified AOC 546 as 

33 requiring a Confirmatory Sampling Investigation (CSI). 

CMBSWMU65ZERFIRACMSWPREVO.OOC ,., 



RFI REPORT ADDENDUM AND CMS WORK PLAN, COMBINED SWMU 65, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
JUNE 2003 

1 prepared by the Navy /EnSafe team. These comments and responses are included in 

2 Appendix A of this report. 

3 1.2 Purpose of the RFI Report Addendum/eMS Work Plan 
4 The purpose of this RFlRA/CMSWP is to document the results of previous RFI 

5 investigations conducted by the Navy /EnSafe team at Combined SWMU 65. This 

6 RFIRA/CMSWP also includes results and conclusions from the additional investigations 

7 conducted at the site by CH2M-Jones during 2002. In addition, this document discusses 

8 various closeout issues and the findings of previous investigations, existing site conditions, 

9 and surrounding area land use. 

10 Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup 

11 Team (BCT) agreed that the following issues should be considered: 

12 • Status of the RFI 

13 • Presence of metals (inorganics) in groundwater 

14 • Potential linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 

15 • Potential linkage to AOC 699, Investigated Storm Sewers at the CNC 

16 • Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

17 • Potential linkage to surface water bodies (Zone J) 

18 • Potential contamination associated with oil/water separators (OWSs) 

19 • Relevance or need for land use controls (LUCs) at the site 

20 Information regarding these issues is also provided in this RFlRA/CMSWP to expedite 

21 evaluation of closure of the site. 

22 1.3 Report Organization 
23 This RFlRA/CMSWP consists of the fOllowing sections, including this introductory section: 

24 1.0 Introduction - Presents the purpose of the report and background information relating 

25 to the RFlRA/CMSWP. 

26 2.0 Summary of RFI Conclusions for Combined SWMU 65 - Summarizes the conclusions 

27 from the RFI investigations and risk evaluations for Combined SWMU 65 as presented in 

28 the Zone E RFI Report, Revision O. 
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1 3.0 Summary of Interim Measures and UST/ AST Removals at Combined SWMU 65-

2 Provides information regarding any interim measures (IMs) or tank removal activities 

3 performed at the site. 

4 4.0 Summary of Additional Investigations - Summarizes information, if any, collected 

5 after completion of the Zone E RFI Report, Revision O. 

6 5.0 COPC/COC Refinement - Provides further evaluation of chemicals of potential concern 

7 (COPCs) based on RFI and additional data to assess them as chemicals of concern (COCs). 

8 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various site 

9 closeout issues that the BCT agreed to evaluate prior to site closeout. 

10 7.0 Recommendations - Provides recommendations for proceeding with site closure. 

11 8.0 eMS Work Plan for Combined SWMU 65 - Presents a focused CMSWP to address the 

12 COCs that have been identified in groundwater at Combined SWMU 65. 

13 9.0 References - Lists the references used in this document. 

14 Appendix A - Contains responses to SCDHEC comments for Combined SWMU 65 from the 

15 Zone E RFI Report, Revision a (EnSafe, 1997). 

16 Appendix B - Contains excerpts from the Zone E RFI Report, Revision 0, including a 

17 summary of detections of chemicals and Figure B-1, which is a groundwater flow map for 

18 the site vicinity. 

19 Appendix C - Contains a copy of Figure 2 from the Interim Measure Completion Report, AOC 

20 699, Storm Drain Cleaning (Environmental Detachment Charleston [DET], 1999). 

21 Appendix D - Contains a copy of the Underground Storage Tank (UST) Removal Report for 

22 UST 221-1, which is associated with Building 221. 

23 Appendix E - Contains summaries of the analytical results for the additional soil and 

24 groundwater samples that were collected at the site by CH2M-Jones during 2002. 

25 Appendix F - Contains the data validation report for the additional 2002 sampling event. 

26 Appendix G - Contains a copy of Figure 6-1, Groundwater Sampling Form from the Final 

27 Comprehensive Sampling and Analysis Plan (EnSafe, 1994). 

28 Appendix H - Contains CH2M-Jones' responses to EPA comments regarding the RFI Report 

29 Addendum and CMS Work Plan, Combined SWMU 65, Zone E, Revision a (CH2M-Jones, 2003). 

30 All figures and tables appear at the end of their respective sections. 
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1 

2 

2.0 Summary of RFI Conclusions for Combined 
SWMU65 

3 

4 

5 

6 

TIlls section sununarizes the results and conclusions from the soil and groundwater 

investigations conducted at Combined SWMU 65, which were reported in the Zone E RFI 

Report, Revision 0 (EnSafe, 1997). Appendix B of this RFIRA/CMSWP contains relevant 

excerpts from the RFI report, including a groundwater flow map for the site vicinity. 

7 

8 

9 

10 

11 

As part of the Zone E RFI, soil, groundwater, and sediment investigations were conducted 

at Combined SWMU 65 during 1995 through 1997. The RFI report presented the results of 

these investigations and conclusions concerning contamination and risk, as sununarized in 

the following sections. A further evaluation of COPCs at this site is provided in Section 5.0. 

Figure 2-1 shows the RFI soil, groundwater, and sediment sampling locations. 

12 2.1 Soil Sampling and Analysis 
13 The RFI at Combined SWMU 65 included the collection and analysis of 12 surface soil and 

14 11 subsurface soil samples from locations under concrete and asphalt pavement during two 

15 sampling events. Samples from the first sampling event were analyzed for VOCs, 

16 semivolatile organic compounds (SVOCs), metals, pesticides/polychlorinated biphenyls 

17 (PCBs), cyanide, organotins, and pH. Four samples (two surface soil and two subsurface 

18 soil) were selected as duplicates and were analyzed for VOCs and SVOCs, as well as 

19 herbicides, organophosphorous (OP) pesticides, hexavalent chromium, and dioxins. 

20 Samples from the second sampling event were analyzed for SVOCs and metals. 

21 During drilling of the groundwater monitoring well E065GW006, petroleum product was 

22 noted in the boring, and an additional soil sample (identified as E065SOO0603), was 

23 collected from this area and analyzed for VOCs, PCBs, total petroleum hydrocarbons -diesel 

24 range organics (TPH-DROs), metals, and cyanide. 

25 2.1.1 Surface Soil Results 
26 During the RFI, surface soil detections of organic compounds were evaluated against the 

27 U.S. Environmental Protection Agency (EPA) Region III industrial risk-based 

28 concentrations (RBCs) (with a hazard index [HI)=O.1 for noncarcinogens). Surface soil 

29 detections of inorganic compounds were evaluated against the EPA Region III industrial 
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1 RBCs (HI=O.l for noncarcinogens), and the Zone E background reference concentrations 

2 (BRCs). 

3 The detected concentrations of organic and inorganic analytes exceeding their respective 

4 criteria were as follows: 

5 VOCs: No VOCs exceeded the screening criteria in surface soils. 

6 SVOCs: No SVOCs exceeded the screening criteria in surface soils. 

7 Inorganics: No inorganic detections exceeded the screening criteria in surface soils. 

8 PCBs! Pesticides: No PCBs were detected above laboratory detection limits in the soil 

9 samples collected from Combined SWMU 65. Among detected pesticides, two exceeded 

10 their respective screening criteria: 

11 • Aldrin, at a concentration of 349 micrograms per kilogram (Jlg/kg) at soil boring 

12 location E544SBOOl, exceeded its industrial RBC of 340 Jlg/kg. 

13 • Dieldrin, at a concentration of 586 Jlg/kg at soil boring location E544SBOOl, exceeded its 

14 industrial RBC of 357 Jlg/kg. 

15 Dioxins: Calculated TCDD-Equivalents (TEQs) did not exceed the screening criteria of 1,000 

16 nanograms per kilogram (ng/kg) used during the RFI. A comparison against the industrial 

17 RBC was not performed during the RFI, however the detections are below the industrial 

18 RBC for 2,3,7,8-Tetrachlorodibenzodioxin (2,3,7,8-TCDD) of 38 ng/kg. 

19 pH: The pH of surface soil samples collected at the site ranged from 7.62 to 11.3. 

20 2.1.2 Subsurface Soil Results 
21 During the RFI, subsurface soil detections of organic compounds were compared with 

22 generic soil screening levels (SSLs) (using a dilution attenuation factor [DAF)=10). 

23 Subsurface soil detections of inorganic compounds were compared with generic SSLs (using 

24 a DAF=10) and the Zone E BRCs. 

25 The detected concentrations of organic and inorganic compounds from subsurface soil 

26 samples are as follows: 

27 VOCs: No VOCs exceeded the screening criteria in subsurface soil. 

28 SVOCs: Among detected SVOC compounds, two analytes exceeded their respective 

29 screening criteria: 
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1 • Benzo[aJanthracene, at a concentration of 2,900 /lg/kg at soil boring location E065SB007, 

2 .exceeded its SSL of 700 /lg/kg. 

3 • Chrysene, at a concentration of 2,900 /lg/kg at location E065SB007, exceeded its SSL of 

4 1,000/lg/kg. 

5 Inorganics: One inorganic detection exceeded the screening criteria: 

6 • Arsenic, at a concentration of 21 milligrams per kilogram (mg/kg) at soil boring 

7 E065SBOOl, exceeded both its SSL of 14.5 mg/kg and its Zone E subsurface soil BRC of 

8 19.9 mg/kg. 

9 PCBsJPeslicides: No PCBs were detected in any of the soil samples collected from Combined 

10 SWMU 65. Among detected pesticides, two exceeded their respective screening criteria: 

11 • Beta-BHC, at a concentration of 2.8 /lg/kg at location E544SBOOl, exceeded its SSL of 2 

12 /lg/kg. 

13 • Dieldrin, at concentrations of 29 Ilg/kg, 14.4Ilg/kg, and 33.2Ilg/kg at locations 

14 E544SBOOl, E544SB002, and E544SB003, respectively, exceeded its SSL of 1 /lg/kg. 

15 Dioxins: No dioxins exceeded the screening criteria in subsurface soils. The RFI report did 

16 not compare the dioxin results to an SSL value. However, the maximum TEQ concentration 

17 of 0.404 ng/kg did not exceed the EPA Region ill SSL (with a DAF=10) of 4.3 ng/kg. 

18 TPH·DRO: No TPH-DROs were detected at concentrations above laboratory detection limits. 

19 TPH·Gasoline Range Organics (GRO): TPH-GRO detections did not exceed the screening criteria 

20 for subsurface soils. 

21 pH: The pH of subsurface soil samples collected at the site ranged from 7.21 to 8.99. 

22 In the subsurface soil sample E065SB00603, which was collected from the well boring 

23 E065GW006 where petroleum product was observed, two VOCs, TPH-GRO, and 15 metals 

24 were detected in the sample. None of the detected concentrations of any chemical exceeded 

25 its respective SSL. 

26 2.2 Groundwater Sampling and Analysis 
27 The RFI for Combined SWMU 65 included the installation and sampling of nine monitoring 

28 wells (eight shallow and one deep), as shown in Figure 2-1. Four initial RFI sampling events 

29 and two post-RFI sampling events were conducted. During the first sampling event, 
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1 groundwater samples were analyzed for VOCs, SVOCs, pesticides/PCBs, metals, cyanide, 

2 organotins, chlorides, sulfates, total dissolved solids (TDS), and pH. One duplicate sample 

3 from a shallow monitoring well was collected and analyzed for the previously listed 

4 parameters plus herbicides, hexavalent chromium, OP pesticides, and dioxins. During the 

5 second sampling event, groundwater samples were analyzed for VOCs, SVOCs, pesticides, 

6 PCBs, dioxins, and metals. During the third and fourth sampling events, samples were 

7 analyzed for VOCs, SVOCs, metals, pesticides, and PCBs. 

8 Detections in groundwater samples were compared with the EPA Region III tap water 

9 RBCs, maximum contaminant levels (MCLs), and the Zone E BRCs for shallow aquifers. 

10 2.2.1 Shallow Groundwater Results 
11 The following analyte concentrations in shallow groundwater samples were detected: 

12 VOCs: Among detected analytes, acetone, 1,2-dichloroethene (1,2-DCE), and vinyl chloride 

13 exceeded their respective screening criteria: 

14 • Acetone, at a concentration of 380 micrograms per liter (/lg/L) at E065GW002, exceeded 

15 its tap water RBC of 370 /lg/L. No MCL was published for acetone. 

16 • 1,2-DCE, at a concentration of 7 /lg/L at E569GW003, exceeded its tap water RBC 

17 (HI=O.l) of 5.5 /lg/L. The detection did not exceed the 1,2-DCE MCL of 70 /lg/L. 

18 • Vinyl chloride, at a concentration of 6 /lg/L at E569GW002, exceeded its tap water RBC 

19 of 0.019 /lg/L. The detection also exceeded the vinyl chloride MCL of 2 /lg/L. 

20 SVOCs: There were no detections of SVOC concentrations above screening criteria. 

21 PesticidesIPCBs: No PCBs were detected. Two pesticides exceeded their respective screening 

22 criteria in shallow groundwater samples: 

23 • Alpha-BHC, at a concentration of 0.13 /lg/L at location E65GW004, exceeded its tap 

24 water RBC of 0.011 /lg/L. No MCL was available for alpha-BHe. 

25 • Beta-BHC, at a concentration of 0.048 /lg/L at location E065GW004, exceeded its tap 

26 water RBC of 0.037 /lg/L. No MCL was available for beta-BHe. 

27 Inorganics: Among detected inorganic analytes, 12 metals (aluminum, antimony, arsenic, 

28 beryllium, cadmium, chromium, copper, iron, lead, mercury, vanadium, and zinc) exceeded 

29 both their respective tap water RBCs and shallow groundwater BRCs. 
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1 Dioxins: The calculated TEQ (dioxin equivalent) in the single duplicate groundwater sample 

2 was 2.42 picograrns per liter (pg/L), which exceeded the tap water RBC of 0.4 pg/L for 

3 2,3,7,8-TCDD. No MCL was available for dioxin during the RFI. The detected concentration 

4 is below the current MCL for 2,3,7,8-TCDD of 30 pg/L. 

5 2.2.2 Deep Groundwater Results 
6 Analyte concentrations in deep groundwater samples were detected as follows at this site: 

7 VOCs: Among detected analytes, three VOCs exceeded the screening criteria: 

8 • 1,2-DCE (total), at a concentration of 10 Jlg/L at monitoring well E065GW04D, exceeded 

9 its tap water RBC of 5.5 Jlg/L (with a HI=O.l). The detection did not exceed the 1,2-DCE 

10 (total) MCL of 70 Jlg/L. 

11 • Trichloroethene (TCE), at a concentration of 8 Jlg/L at E065GW04D, exceeded its tap 

12 water RBC of 5.5 Jlg/L. The detection also exceeded the TCE MCL of 5 Jlg/L. 

13 • Vinyl chloride, at a concentration of 6 Jlg/L at E065GW04D, exceeded its tap water RBC 

14 of 0.019 Jlg/L. The detection also exceeded the vinyl chloride MCL of 2 Jlg/L. 

15 SVOCs: There were no detections of SVOC concentrations above screening criteria. 

16 Inorganics: Among detected inorganic analytes, two metals exceeded the screening criteria: 

17 • Arsenic, at a concentration of 22.8 Jlg/L at E065GW04D, exceeded both its tap water 

18 RBC of 0.045 Jlg/L and the deep groundwater BRC of 16.4 Jlg/L. The detection did not 

19 exceed the arsenic MCL of 50 Jlg/L. 

20 • Iron was detected at 2,790 Jlg/L at E065GW04D, exceeding its tap water RBC of 1,100 

21 Jlg/L. No deep groundwater BRC has been established for iron in Zone E, and no 

22 primary MCL exists for iron. 

23 2.3 Sediment Sampling and Analysis 
24 The RFI for Combined SWMU 65 included one sediment sample collected from a storm 

25 drain catch basin at the location shown in Figure 2-1. The sediment sample, taken from the 

26 grit from the bottom of the catch basin, was analyzed for VOCs, SVOCs, pesticides/PCBs, 

27 cyanide, metals, organotins, and pH. 

28 Detections in sediment samples during the RFI were evaluated against the EPA Region ill 

29 industrial RBCs for soil (with a HI=O.l for noncarcinogens). 
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1 Detected concentrations of organic and inorganic compounds from the sediment sample 

2 were as follows: 

3 VOCs: No VOC detections exceeded the screening criteria in the sediment sample. 

4 SVOCs: The RFI reported that among detected SVOC compounds, the calculated BEQ 

5 concentration of 17,000 JLg /kg at E546MOOOI exceeded the industrial RBC of 780 JLg/kg for 

6 benzo[aJpyrene. BEQ calculations were performed using the method adopted by the BCT at 

7 the time of the writing of the Zone E RFI Report, Revision a (EnSafe, 1997). 

8 Pesticides/PCBs: No pesticide detections exceeded the screening criteria in the sediment 

9 sample. No PCBs were detected above laboratory detection limits in the sediment sample. 

10 Inorganics: Among detected inorganic analytes, two metals exceeded their respective 

11 screening criteria: 

12 • Arsenic was detected at a concentration of 9.9 mg/kg at E546MOOOl, which exceeded 

13 the industrial soil RBC of 3.8 mg/kg. 

14 • Lead was detected at a concentration of 3,130 mg/kg at E546MOOOl, which exceeded the 

15 industrial soil RBC of 400 mg/kg. 

16 Organotins: No organotins were detected above laboratory detection limits in the sediment 

17 sample. 

18 pH: The pH of the sediment sample collected at Combined SWMU 65 was 6.99. 

19 Subsequent to the RFI, the sediments that were present in the storm drain at Combined 

20 SWMU 65 were removed as part of the 1M for AOC 699, which was conducted by the DET 

21 in 1999. As a result, these sediments are no longer present at this site. Figure 2 from the 

22 Interim Measure Closure Report, AOC 699 Storm Drain Cleaning (DET, 1999) is included in 

23 Appendix C and shows the sediment sampling location. 

24 2.4 Wipe Sampling 
25 The Zone E RFI Work Plan, Revision 1 (EnSafe/ Allen & Hoshall, 1995) did not propose the 

26 collection of wipe samples, however four wipe samples were collected and analyzed for 

27 lead during the RFI. Sample locations were determined in the field and targeted at areas 

28 where the heaviest concentrations of lead could be expected - areas where lead ingots and 

29 weights were formerly stored at SWMU 65. Appendix B contains a copy of Figure 10.6.4 

30 from the RFI report that shows the wipe sampling locations. Based on the figure, it appears 
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1 that the three northernmost samples were collected within the footprint of Bulding 221, and 

2 the southermost sample may have been collected outside the southern side of Building 221. 

3 Lead was detected in three of the four wipe samples collected at Combined SWMU 65, with 

4 a range of 60.6 to 210 mg/wipe and a mean of 140 mg/wipe. No residential or industrial 

5 RBCs were developed for wipe samples during the RFI. 

6 No COCs were identified for the site based on wipe samples. 

7 2.5 RFI Human Health Risk Assessment (HHRA) 
8 The Zone E RFI Report, Revision 0 used a fixed-point risk evaluation (FRE) approach at this 

9 site. The FRE included site resident and site worker exposure scenarios. The detailed risk 

10 assessment for the Combined SWMU 65 site is presented in Section 10.6.10 of the Zone E RFI 

11 Report, Revision O. 

12 2.5.1 Soils 
13 No COCs were identified for surface or subsurface soils at the Combined SWMU 65 site. 

14 2.5.2 Groundwater 
15 Arsenic, 1,2-DCE (total), TCE, and vinyl chloride were retained as shallow groundwater 

16 COCs. 

17 Acetone, aluminum, antimony, arsenic, beryllium, alpha-BHC, beta-BHC, cadmium, 

18 chromium, copper, 1,2-DCE (total), dioxin equivalents, lead, mercury, vanadium, and vinyl 

19 chloride were retained as deep groundwater COCs. 

20 2.6 RFI Conclusions and Recommendations 
21 The Zone E RFI Report, Revision 0 recommended that a CMS be conducted at Combined 

22 SWMU 65 for shallow and deep groundwater to address the analytes that were identified as 

23 COCs. 
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1 

2 

3.0 Summary of Interim Measures and UST/AST 
Removals at Combined SWMU 65 

3 3.1 Interim Measures 
4 In 1998 the DET conducted an 1M to remove sediments present in the storm drains and 

5 associated piping at the CNC. As a result, the sediments that were present in the storm 

6 drain catch basin at Combined SWMU 65 are no longer present at this site. 

7 These 1M activities are documented in a report titled Interim Measure Completion Report for 

8 AOC 699 Storm Drain Cleaning (DET, 1999). Appendix C includes a copy of Figure 2 from 

9 this 1M Completion Report, which shows the location of the storm drain cleaned during this 

101M. 

11 3.2 UST/AST Removals 
12 One UST (UST No. 56) that was used to store fuel oil was removed before construction of 

13 Building 221. Another UST, identified as UST 221-1, was located at the southeast end of 

14 Building 221. This UST was linked to an OWS and tank system at Building 221 that was part 

15 of a steam cleaning pad. The pad was used for cleaning oily j greasy parts and components, 

16 and drained to the OWS. In 1983-1984 the operation was shut down. During 1996, the UST 

17 was removed by the DET. During the tank closure activities, the UST was removed, 

18 drained, and cleaned. It was then cut up and recycled as scrap metal. Contaminated soil 

19 was excavated and confirmatory soil samples were collected from the tank excavation area. 

20 The pipes were mildly corroded, but generally in good condition. The site was then 

21 backfilled with soil and resurfaced with asphalt. These activities are documented in the UST 

22 closure report, which is included in this RFIRAjCMSWP as Appendix D. 
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1 4.0 Summary of Additional Investigations 

2 This section summarizes the results and conclusions from the soil and groundwater 

3 investigations conducted at Combined SWMU 65 by CH2M-Jones during July and 

4 September 2002 to assess the presence of mercury in subsurface soil at one RFI location 

5 (E065SB003), and to evaluate current organic and inorganic chemical concentrations in 

6 groundwater. 

7 A sampling and analysis plan (SAP) for this verification sampling at Combined SWMU 65 

8 was prepared by CH2M-Jones and submitted to SCDHEC. The soil sampling was 

9 conducted during July 2002. Groundwater sampling was conducted during July and 

10 September 2002. 

11 During the preparation of this RFIRA/CMSWP, verification of the former location of 

12 Building 1025 (prior to its relocation next to Building 221) indicated that the RFA and the 

13 RFI report showed an incorrect former location for Building 1025 (AOC 546). A review of 

14 the historic Public Works Map, Charleston Naval Base, dated June 30,1937, showed the 

15 correct former location of Building 1025 to be approximately 160 feet northwest of the 

16 location shown in the RFI. Figure B-2 included in Appendix B of this report shows the 

17 actual location of Building 1025 in relation to the location shown in the RFI. A copy of an 

18 excerpt from this map is included as Figure B-3, including the legend confirming the 

19 operation at Building 1025 as a galvanizing shop. Both the location shown in the RFI report, 

20 and the location shown in this Public Works Map, are currently under Building 3. 

21 The actual former location of Building 1025 overlaps one part of SWMU 67, as shown in 

22 Figure B-2. Although soil samples were collected as part of SWMU 67 within the footprint 

23 of the former Building 1025, they had been sampled only for mercury, the material of 

24 concern identified in the RFA for SMWU 67. Therefore, additional sampling for organics 

25 and inorganics (as part of AOC 546) was warranted at this correct location of Building 1025. 

26 A SAP Addendum was prepared by CH2M-Jones in November 2002 to outline this 

27 additional soil sampling, and was approved by SCDHEC. This soil sampling was conducted 

28 during December 2002, and the surface and subsurface soil samples were analyzed for 

29 VOCs, SVOCs, and metals. Since this area overlaps the location of SWMU 67, the analytical 

30 results from this soil sampling will be evaluated as part of the SMWU 67 RFIRA/CMSWP, 

31 to be submitted at a later date. 
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1 4.1 Soil Sampling and Analysis 

2 4.1.1 July 2002 Sampling at AOe 544 
3 One RFI subsurface soil sample (at boring location E544SBOO3; see Figure 2-1) showed an 

4 elevated mercury concentration. This location was resampled during July 2002 to verify this 

5 elevated concentration, and the new boring was identified as E544SB005. At this new 

6 resampling location, a subsurface sample was collected from the 3 to 5 feet below land 

7 surface (ft bls) depth interval and analyzed for mercury only. Copies of analytical results 

8 and data validation summaries are presented in Appendices E and F, respectively. 

9 The subsurface soil concentration for mercury for this sample was compared with its 

10 generic SSL using a DAF=10 and the maximum Zone E background subsurface soil mercury 

11 concentration of 0.9 mg/kg. 

12 The mercury concentration in this sample was 1.27 mg/kg, which is greater than the 

13 generic SSL (with a DAF=lO) for mercury of 1 mg/kg and the maximum Zone E 

14 background subsurface soil mercury concentration of 0.9 mg/kg. 

15 4.2 Groundwater Sampling and Analysis 
16 During July 2002, groundwater was sampled at the site to verify current concentrations of 

17 organics. The eight existing shallow wells and one existing deep well at the site were 

18 sampled for VOCs. The locations of these wells are shown in Figure 2-1. Additionally, wells 

19 E065GW004 and E065GW009 were sampled for SVOCs, and well E065GW004 was sampled 

20 for pesticides. 

21 Well E065GW009 is a replacement for well E065GWOO7 (installed and sampled during the 

22 RFI) which was abandoned. 

23 In response to a request from SCDHEC, the eight shallow wells and one deep monitoring 

24 well at the site were sampled for metals during September 2002. During this sampling 

25 event, at each well, groundwater samples were split, and one of the two split samples was 

26 field-filtered before being sent for analyses to the offsite analytical laboratory. Samples were 

27 filtered using a 0.45-micron filter and field filtration procedures were followed per the EPA 

28 guidance document Groundwater Sampling Guidelines for Superfund and ReRA Project 

29 Managers (EPA, 2002). Detections in groundwater samples were compared with the MCLs 

30 for organics and inorganics. Additionally, the detections of inorganic chemicals were 

31 compared with the maximum Zone E background concentrations from shallow and deep 

32 grid wells. 
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1 Detected concentrations of organic and inorganic chemicals from groundwater samples are 

2 shown in Table 4-1, and those chemicals exceeding their respective screening criteria are as 

3 follows: 

4 VOCs: Vinyl chloride at E065GW003 and E065GW04D exceeded its MCL of 2 Jlg/L at 

5 concentrations of 3.3 Jlg/L and 3.2 Jlg/L, respectively. 

6 SVOCs: No SVOC detections exceeded the screening criteria. 

7 Pesticides: No pesticide detections exceeded the screening criteria. 

8 Inorganics: Two inorganic chemicals exceeded their respective screening criteria: 

9 • Antimony (dissolved) at E065GW003 exceeded its MCL of 6 Jlg/L at a concentration of 

10 28.2 Jlg/L. The total antimony concentration of 30.7 Jlg/L in this well also exceeded the 

11 antimony MCL. 

12 • Lead (dissolved) at E065GW003 and E065GW004 exceeded its treatment technique 

13 action level (TTAL) of 15 Jlg/L at concentrations of 227 Jlg/L and 19.9 Jlg/L, 

14 respectively. Total lead concentrations at E065GW003 and E065GW004 also exceeded 

15 the lead TTAL, at concentrations of 683 Jlg/L and 25.6 Jlg/L, respectively. 

16 4.3 CO PC Summary 
17 Based on a comparison of detected concentrations of chemicals in soil and groundwater 

18 from the 2002 sampling at Combined SWMU 65, the following chemicals were identified as 

19 COPCs: 

20 4.3.1 Surface Soils 
21 No COPCs have been identified in surface soils from the 2002 soil sampling. 

22 4.3.2 Subsurface Soils 
23 Based on the 2002 soil sampling, mercury was identified as a COPC in subsurface soil at 

24 Combined SWMU 65. 

25 4.3.3 Shallow Groundwater 
26 Based on the screening results for shallow groundwater detections at Combined SWMU 65, 

27 antimony, lead, and vinyl chloride are retained as COPCs. 

28 4.3.4 Deep Groundwater 
29 Vinyl chloride was identified as a COPC in deep groundwater at Combined SWMU 65. 
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TABLE 4-1 
Delections in Groundwater; 2002 Sampling 
RFI Report Addendum and CMS Work Plan, Combined SWMU 65, Zone E, Charles/on Naval Complex 

EPA Region Zone E Range of 
Concentration III Tap Water Background 

Parameter Sample 10 Station 10 ("gil) Qualifier RBC (HI=O.I) MCl Concentrations 

VOCs 

Shallow Groundwater 

1,I-DCA 065GW002Ml 065GW002 1.1 J 80 NA NA 

1 ,2-DCE (Iolal) 065GW003Ml 065GW003 2.7 J 5.5 70 NA 

065GW004Ml 065GW004 2.2 J 

065GW006Ml 065GW006 0.74 J 

Acelone 065GW002Ml 065GW002 2.5 J 61 NA NA 

065GW006Ml 065GW006 3.3 J 

cis-l,2-DCE 065GW003Ml 065GW003 2.7 J 6.1 70 NA 

065GW004Ml 065GW004 2.2 J 

065GW006Ml 065GW006 0.74 J 

TCE 065GW003Ml 065GW003 1.9 J 1.6 5 NA 

065GW004Ml 065GW004 0.87 J 

Vinyl chloride 065GW003Ml 065GW003 3.3 J 0.08 2 NA 

VOCs 

Deep Groundwater 

Vinyl chloride 065GW04DMI 065GW04D 3.2 J 0.08 2 NA 

1,2-DCE (Iolal) 065GW04DMI 065GW04D 6.8 ~ 5.5 70 NA 

1,4-DC8 065GW04DMI 065GW04D 0.6 J 0.47 75 NA 

cis-l,2-DCE 065GW04DMI 065GW04D 5.9 ~ 6.1 70 NA 

Irans-l,2-DCE 065GW04DMI 065GW04D 0.92 J 12 100 NA 

TCE 065GW04DMI 065GW04D 4.3 J 1.6 5 NA 

SVOCs 

Shallow Groundwater 

Acenaphlhene 065GW004Ml 065GW004 0.65 J 37 NA NA 

065GW009Ml 065GW009 4 J 
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TABLE 4-1 
Detections in Groundwater; 2002 Sampling 
RFI Report Addendum and CMS Work Plan, Combined SWMU 65, Zone E, Charleston Naval Complex 

EPA Region Zone E Range of 
Concentration III Tap Water Background 

Parameter Sample 10 Station 10 ("gil) Qualifier RBC (HI=O.I) MCl Concentrations 

SVOCs 

Shallow Groundwater 

Dibenzofuran 065GW009Ml 065GW009 0.46 J 2.4 NA NA 

Fluorene 065GW009Ml 065GW009 1.3 J 24 NA NA 

Pesticides 

Shallow Groundwater 

p,p'·DDT 065GW004Ml 065GW004 0.0073 J 0.2 NA NA 

Inorganics 

Shallow Groundwater 

Antimony (Total) 065GW003M2 065GW003 30.7 J 1.5 6 2.1 - 4.9 

Antimony, 065GW003M2 065GW003 28.2 J 
Dissolved 

Arsenic (Total) 065GW003M2 065GW003 11.5 = 0.045 50 2.6-316 

Arsenic, 065GW003M2 065GW003 11 = 
Dissolved 

Arsenic (Total) 065GW004M2 065GW004 11.9 = 

Arsenic, 065GW004M2 065GW004 13.1 = 
Dissolved 

Arsenic (Total) 065GW006M2 065GW006 10.9 = 

Arsenic (Total) 065GW008M2 065GW008 13.9 = 

Arsenic, 065GW008M2 065GW008 5.02 J 
Dissolved 

Barium (Total) 065GW001M2 065GWool 17.4 J 255 2,000 5.9 - 398 

Barium, 065GW001M2 065GWool 3.24 J 
Dissolved 

Barium (Total) 065GW002M2 065GW002 159 J 

Barium, 065GW002M2 065GW002 137 J 
Dissolved 

Barium (Total) 065GW003M2 065GW003 22.7 J 

Barium, 065GW003M2 065GW003 9.14 J 
Dissolved 

Barium (Total) 065GW004M2 065GW004 27.4 J 
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TABLE 4-1 
Detections in Groundwater; 2002 Sampling 
RFI Report Addendum and CMS Work Plan, Combined SWMU 65, Zone E, Charleston Naval Complex 

EPA Region Zone E Range of 
Concentration III Tap Water Background 

Parameter Sample 10 Station 10 !J<gJl) Qualifier RBC (Ht=O.I) MCl Concentrations 

Inorganics 

Shallow Groundwater 

Barium, OS5GW004M2 OS5GW004 25.7 J 255 2,000 5.9 - 398 
Dissolved 

Barium (Total) OS5GW005M2 065GW005 10.8 J 

Barium, OS5GW005M2 OS5GW005 4.93 J 
Dissolved 

Barium (Total) OS5GW006M2 OS5GWOOS 12.S J 

Barium, OS5GWOOSM2 OS5GWOOS' S.5 J 
Dissolved 

Barium (Total) OS5GW008M2 OS5GW008 59.S J 

Barium, OS5GW008M2 OS5GW008 34.3 J 
Dissolved 

Barium (Total) OS5GW009M2 OS5GW009 34 J 

Barium, OS5GW009M2 OS5GW009 14.9 J 
Dissolved 

Cadmium OS5GW003M2 065GW003 2.95 J 1.8 5 1.4 
(Total) 

Chromium, OS5GWOO3M2 OS5GW003 S9.S = 5,475 100 0.84 - 31.4 
Total 

Chromium, OS5GW003M2 OS5GWOO3 31.5 = 
Dissolved 

Chromium, OS5GW004M2 OS5GWOO4 12.9 = 
Total 

Chromium, OS5GWOO4M2 OS5GW004 8.31 J 
Dissolved 

Chromium OS5GW001M2 OS5GWOOI 11 J 11 NA 
(Hexavalent), 
Dissolved 

OS5GWOO2M2 OS5GWOO2 S J 

OS5GW009M2 065GW009 S J 

lead (Total) OS5GW003M2 OS5GW003 

~ 
= NA 15 1.5-4S.7 

(TIAL) 

Lead, Dissolved OS5GW003M2 OS5GWOO3 227 = 
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TABLE 4-1 
Detections in Groundwater; 2002 Sampling 
RFI Report Addendum and CMS Work Plan, Combined SWMU 65, Zone E, Charleston Naval Complex 

EPA Region Zone E Range of 
Concentration III Tap Water Background 

Parameter Sample 10 Station 10 ("giL) Qualifier RBC (HI=O.l) MCl Concentrations 

Inorganics 

Shallow Groundwater 

lead (Total) 065GW004M2 065GWOO4 

~ 
= NA 15 1.5 - 46.7 

(TTAl) 

lead, Dissolved 065GW004M2 065GW004 19.9 = 

Mercury (Total) 065GW003M2 065GW003 0.35 = 1.1 2 0.14 - 0.61 

Mercury, 065GW003M2 065GW003 0.041 J 
Dissolved 

Mercury (Total) 065GW004M2 065GW004 0.086 J 

Zinc (Total) 065GW003M2 065GW003 762 = 1,095 NA 4.6 - 141 

Zinc, Dissolved 065GW003M2 065GW003 234 = 

Zinc (Total) 065GW004M2 065GW004 45.3 = 

Zinc, Dissolved 065GW004M2 065GW004 36.7 = 

Inorganics 

Deep Groundwater 

Arsenic (Total) 065GW04DM2 065GW04D 19.1 = 0.045 50 2.6 - 132 

Arsenic, 065GW04DM2 065GW04D 16.2 = 
Dissolved 

Barium (Total) 065GW04DM2 065GW04D 37.3 J 255 2,000 11.8-322 

Barium, 065GW04DM2 065GW04D 7.28 J 
Dissolved 

Concentrations in bold and outlined within the table indicate exceedances of the screening criteria. 

I'gll Micrograms per liter 

HI Hazard index 

MCl Maximum contaminant level 

NA Not availablelnot applicable 

TTAl Treatment technique action level 

= Indicates that the anaiyte is detected at the concentration shown. 

J Indicates an estimated value. A 'J' qualifier may signify that the concentration is below the POL, or that the' J' 
has been applied as a result of the data validation. 

U Indicates analyte not detected above laboratory detection limit. 
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RFI REPORT ADDENDUM AND CMS WORK PlAN, COMBINED SWMU 65, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISJONO 
APRIL 2003 

5.0 COPC/COC Refinement 

The Zone E RFI Report, Revision 0 (EnSafe, 1997) identified arsenic, 1,2-DCE (total), TCE, and 

vinyl chloride as shallow groundwater COCs. Acetone, aluminum, antimony, arsenic, 

beryllium, alpha-BHC, beta-BHC, cadmium, chromium, copper, 1,2-DCE (total), dioxin 

equivalents, lead, mercury, vanadium, and vinyl chloride were identifed as deep 

groundwater COCs for Combined SWMU 65. The RFI did not identify any COCs in soil. 

Based on the additional soil sampling as described in Section 4.0, mercury in subsurface soil 

was identified as a COPe. Based on the additional groundwater sampling, antimony, lead, 

and vinyl chloride were identified as COPCs in shallow groundwater; vinyl chloride was 

identified as a COPC in deep groundwater. 

The BCT has agreed to rescreen soil VOC data using generic SSLs based on a DAF=1. The 

results of this rescreening are presented below. The nature of occurrence and the relevance 

of COPCs at the site are also discussed below. 

14 5.1 Soil vae Rescreening using SSL at DAF=1 
15 During the RFI, acetone, carbon disulfide, carbon tetrachloride, 1,2-DCE (total), 

16 ethylbenzene, methyl ethyl ketone, methylene chloride, vinyl chloride, and xylenes (total) 

17 were detected in soil samples at SWMU 65 and AOCs 544 and 546. Carbon tetrachloride, 

18 methylene chloride, and vinyl chloride were detected above their respective generic SSLs 

19 (based on a DAF=I). These three chemicals are further discussed below. 

20 5.1.1 Carbon tetrachloride 
21 Carbon tetrachloride was detected in one of ten surface soil samples and in one of nine 

22 subsurface soil samples. Both surface and subsurface detections were found in the soil 

23 boring location E544SBOO3 at 0.005 mg/kg and 0.004 mg/kg, respectively, which is above 

24 the generic SSL (with a DAF=I) of 0.003 mg/kg. Table 5-1 lists the carbon tetrachloride 

25 detections in surface and subsurface soils. 

26 Site-specific SSLs were calculated for carbon tetrachloride. The SSL for carbon tetrachloride 

27 for the unpaved scenario is 0.13 mg/kg. For the paved scenario, the SSL is 1.3 mg/kg. The 

28 calculations for these SSLs are presented in Table 5-2. The detected concentrations of carbon 

29 tetrachloride at the site do not exceed either the paved or unpaved site-specific SSL, 

30 indicating that these concentrations do not pose a leaching concern. 
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1 Carbon tetrachloride was not detected in site groundwater samples, indicating that it is not 

2 migrating into groundwater. Based on these observations, carbon tetrachloride is not 

3 considered a soil COC at this site. 

4 5.1.2 Methylene chloride 
5 Methylene chloride was detected in three of 14 surface soil samples and in three of 12 

6 subsurface soil samples. Table 5-1 lists the methylene chloride detections in surface and 

7 subsurface soils. Detections of methylene chloride above the SSL (DAF = 1) of 0.001 mg/kg, 

8 ranged from 0.019 mg/kg to 0.06 mg/kg in surface soil, and from 0.019 mg/kg to 0.035 

9 mg/kg in subsurface soil. 

10 Site-specific SSLs were calculated for methylene chloride. The SSL for methylene chloride 

11 under the unpaved scenario is 0.013 mg/kg. For the paved scenario, the SSL is 0.12 mg/kg. 

12 The site average concentration of methylene chloride was calculated to be 0.009 mg/kg for 

13 surface soil and 0.013 mg/kg for subsurface soil, as shown in Table 5-2. These detections are 

14 below the site-specific SSL for the unpaved scenario, indicating that methylene chloride 

15 detections in soil are not a leaching concern at this site. 

16 Methylene chloride is a recognized common laboratory contaminant and has been widely 

17 detected previously in many blanks associated with CNC samples. Methylene chloride was 

18 detected in five of the laboratory blank samples associated with the Combined SWMU 65 

19 sample data group (SDGs 23663 and 23704) at concentrations ranging from 3 ltg/kg to 300 

20 ltg/kg, as shown in Appendix E. Based on EPA's "ten times rule," methylene chloride at 

21 concentrations up to 3,000 ltg/kg may be considered as possible laboratory contamination. 

22 Methylene chloride detections at the site are below this value, indicating the possibility of 

23 these detections being due to laboratory contamination. 

24 Methylene chloride was not detected in any of the groundwater sampling events, indicating 

25 tha t methylene chloride in soil does not pose a threat to groundwater via leaching. Based on 

26 these observations, methylene chloride is not considered a COC in soil at this site. 

27 5.1.3 Vinyl Chloride 
28 During the RFl, vinyl chloride was detected in one of 14 subsurface soil samples, and in 

29 none of the ten surface soil samples. The surface soil detection, at a concentration of 0.007 

30 mg/kg at location E5445BOO4, exceeded the generic SSL (DAF=l) of 0.0007 mg/kg. 

31 Site-specific SSLs were calculated for Combined SWMU 65 and are 0.0087 mg/kg for the 

32 unpaved scenario, and 0.085 mg/kg for the paved scenario, as shown in Table 5-2. The 

33 single detection of vinyl chloride at 0.007 mg/kg in the subsurface soil sample is below the 
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1 site-specific SSL for the unpaved scenario, indicating that it does not pose a leaching 

2 concern. There were no other detections in the surface or subsurface soil samples from the 

3 RFI sampling events at the site. Based on these observations, vinyl chloride is not 

4 considered a cae for soil at Combined SWMU 65. 

5 5.2 COCs in Soil 

6 5.2.1 Mercury 
7 Mercury was not identified as a cae in the RFI report. In surface soil samples from the RFI 

8 and 2002 sampling at Combined SWMU 65, mercury was detected in 14 out of 16 samples, 

9 with concentrations ranging from 0.006 mg/kg to 0.220 mg/kg. Table 5-1 lists detected 

10 mercury concentrations in surface and subsurface soils. No surface soil samples had 

11 mercury concentrations that exceeded the EPA Region III residential RBC (HI=O.I) of 2.3 

12 mg/kg. Therefore, mercury is not a surface soil cae for the direct exposure pathway for 

13 either the unrestricted or the industrial land use scenario. 

14 In subsurface soil samples from the RFI and 2002 sampling, mercury was detected in 12 out 

15 of 15 subsurface soil samples, with concentrations ranging from 0.015 mg/kg to 8.2 mg/kg; 

16 One RFI subsurface soil sample (from E544SB003) showed a detection of 8.2 mg/kg, which 

17 is above the SSL of 1 mg/kg. This location (E544SB003) was resampled during the July 2002 

18 sampling event and identified as E544SB005. The sample from this location showed a 

19 mercury concentration of 1.27 mg/kg, which slightly exceeds the generic 55L (with a 

20 DAF=10) of 1 mg/kg. 

21 The subsurface soil site average for mercury was calculated to be 0.75 mg/kg, as shown in 

22 Table 5-1. This average value is below the generic SSL (with a DAF=10) for mercury of 1 

23 mg/kg. Based on this evaluation, mercury is not considered a leaching hazard at the site. 

24 Mercury was detected in groundwater above its MCL of 2 /lg/L in two different shallow 

25 weHs E065GWOOI (at 2.3 /lg/L) and E065GW004 (at 5.7 /lg/L), during four RFI sampling 

26 events. These detections were preceded and foHowed by non-detects, except for an 

27 estimated value of 0.09 J p.g/L in one sample (see Table 5-3). During the September 2002 

28 sampling event, mercury was detected at 0.35 p.g/L in the sample from E065GW003 and at 

29 0.086 p.g/L in the sample from E065GW004. Both of these detections are below the MCL of 2 

30 p.g/L, indicating that soil concentrations of mercury at the site are not a threat to 

31 groundwater. 

32 Based on these observations, mercury is not considered a soil cae at this site. 
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3 The RFI report considered acetone as a shallow groundwater COC based on a detection of 

4 acetone above the EPA Region III tap water RBC at SWMU 65 and AOCs 544 and 546. This 

5 detection, at a concentration of 380 JLg/L at well E065GW002, exceeded the tap water RBC 

6 of 370 JLg/L for acetone in use during the RFI. There is no MCL for acetone. 

7 Acetone was not detected above laboratory detection limits in this well during three 

8 subsequent groundwater sampling events, or in any other site wells during any RFI 

9 sampling event. During the 2002 sampling event, acetone was detected at 2.5 JLg/L in the 

10 sample from E065GW002 and at 3.3 JLg/L in the sample from E065GW006, below its current 

11 tap water RBC of 61 JLg/L. 

12 Acetone was detected in two of the laboratory blank samples and a field blank sample 

13 associated with the Combined SWMU 65 sample data group (SDG 25330) at concentrations 

14 of 2 JLg/L, 6 JLg/L, and 16Ilg/L, respectively, as shown in Appendix E. Based on the "ten 

15 times" rule for common laboratory contaminants (per EPA guidance), concentrations in 

16 samples up to 160 JLg/L could be considered as likely present from laboratory 

17 contamination. Acetone is a recognized common laboratory contaminant and has been 

18 widely detected previously in many blanks associated with CNC samples. Because of its 

19 presence in the field and laboratory blanks and infrequently in site samples, it is likely that 

20 the acetone detections are not due to site-related activities, but due to field and laboratory 

21 contamination. 

22 Based on these observations, acetone is not considered a COC in groundwater at the site. 

23 5.3.2 Aluminum 
24 The RFI report considered aluminum as a shallow groundwater COC based on a single 

25 detection of aluminum above the EPA Region III tap water RBC and shallow groundwater 

26 BRC in shallow groundwater at SWMU 65 and AOCs 544 and 546. The detection, at a 

27 concentration of 21,500 JLg/L at well E065GW003, exceeded the maximum Zone E 

28 background aluminum concentration in shallow groundwater of 16,100 JLg/L. The sampling 

29 event during which this value of 21,500 JLg/L was recorded was the first time the well was 

30 sampled, on April 18, 1996. There is no primary MCL for aluminum. The aluminum 

31 detections in well E570GW002 in the subsequent three groundwater sampling events were 

32 well below the maximum Zone E background aluminum concentration in shallow 

33 groundwater, as shown in Table 5-3. All aluminum detections in the other wells associated 
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1 with Combined SWMU 65 were the maximum Zone E background aluminum concentration 

2 in shallow groundwater of 16,100 Jlg/L. Also, inspection of the field data form during the 

3 sampling of this well when the value of 21,500 Jlg/L was recorded indicates that turbidity 

4 values during well purging ranged from 142 to 288 nephelometric turbidity units (NTUs). 

5 Thus, it is highly likely that turbidity in the groundwater samples during this sampling 

6 event impacted the results. EPA recommends turbidities of less than 10 NTUs as most 

7 representative of groundwater concentrations. Copies of these field data forms are 

8 presented in Appendix G. Based on these observations, aluminum is not considered a 

9 groundwater cac for this site. 

10 5.3.3 Antimony 
11 The RFI report considered antimony as a shallow groundwater cae at Combined SWMU 

12 65 based on its detection in three shallow groundwater samples, at E065GW003, 

13 E065GW004, and E065GWOOS, at concentrations of 42 Jlg/L, 5.1 Jlg/L, and 4.5 Jlg/L 

14 respectively, that exceeded the tap water RBC (HI=O.l) of 1.5 Jlg/L. The 5.1 Jlg/L 

15 concentration, as presented in the RFI report, comes from a duplicate sample, 

16 E065HW00401, which was collected from the groundwater sample E065GW00401. The 

17 native sample at E065GW004 did not show a detection above laboratory detection limit. 

18 The antimony detection of 42 Jlg/L in the sample from well E065GW003 exceeded the 

19 antimony MCL of 6 Jlg/L and the maximum Zone E background antimony concentration of 

20 5 Jlg/L for shallow groundwater. Antimony concentrations in groundwater samples from 

21 this well during the subsequent two RFI sampling events were below laboratory detection 

22 limits. In the fourth RFI sampling event, the antimony detection in this well was 17.9 Jlg/L, 

23 above its MCL. Antimony detections in groundwater are shown in Table 5-3. 

24 Antimony detections in well E065GW003 from the September 2002 sampling event were 

25 30.7 Jlg/L (for total antimony) and 28.2 Jlg/L (for dissolved antimony), which is above its 

26 MCL. Due to these exceedances of the MCL, antimony will be retained as a cae in shallow 

27 groundwater and will be addressed as part of a CMS as outlined in the CMSWP in Section 

28 8.0 of this document. 

29 5.3.4 Arsenic 

30 Shallow Groundwater 
31 The RFI report considered arsenic as a cae in shallow groundwater at Combined SWMU 

32 65 based on its detection in two shallow groundwater samples from E065GW003 and 

33 E065GW004, at concentrations of 22.6 Jlg/L and 58.8 Jlg/L respectively, that exceeded both 
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1 the EPA Region III tap water RBC of 0.045 p.g/L and the shallow groundwater BRC for 

2 arsenic. The detection of 58.8 p.g/L at E065GW004 is above the South Carolina MCL for 

3 arsenic of 50 p.g/L. Arsenic detections during the subsequent groundwater sampling events 

4 in these wells and in all other wells were below the South Carolina MCL for arsenic of 50 

5 p.g/L, as shown in Table 5-3. Arsenic detections in these and other site wells during the 

6 September 2002 sampling were also below the South Carolina MCL. 

7 Based on similar observances of elevated arsenic at other locations at the CNC, and a 

8 relationship between arsenic above its MCL and iron concentrations greater than 1,000 

9 p.g/L, which is indicative of natural iron-reducing conditions in the aquifer, a summary of 

10 the arsenic and iron concentrations in groundwater samples from well E065GW004 was 

11 created, and is presented in Table 5-4. This table indicates that on the single occasion that 

12 arsenic exceeded its MCL in well E065GW004, the iron concentration was 11,300 p.g/L, 

13 which is well above the 1,000 p.g/L value used by EPA as an indicator of iron-reducing 

14 conditions. Thus, the occurrence of arsenic in the well above its MCL is likely related to 

15 natural geochemical conditions at the CNC. These geochemical conditions and the 

16 relationship between elevated arsenic and iron have been previously summarized in a 

17 Technical Memorandum, A Discussion on the Occurrence of Arsenic in Background Groundwater 

18 at the CNC, dated November 25, 2002 and submitted by CH2M Jones to SCDHEC. 

19 Based on these observations, arsenic is believed to be present due to natural geochemical 

20 conditions and is not considered a shallow groundwater cae for this site. 

21 Deep Groundwater 
22 The RFI report considered arsenic as a deep groundwater cae at Combined SWMU 65 

23 based on its detection in the sample from E065GW04D, at a concentration of 22.8 p.g/L, that 

24 exceeded both the tap water RBC of 0.045 p.g/L and the maximum Zone E BRC of 16.4 

25 p.g/L. However, the detection did not exceed the South Carolina MCL for arsenic of 50 

26 p.g/L, as shown in Table 5-3. Arsenic detections during the subsequent groundwater 

27 sampling events were also below the MCL. Based on these observations, arsenic is not a 

28 deep groundwater cae for this site. 

29 5.3.5 Beryllium 
30 The RFI report considered beryllium as a shallow groundwater cae at Combined SWMU 

31 65 based on its detection in two shallow groundwater samples from E065GW003 and 

32 E065GW004, at concentrations of 1.2 p.g/L and 2 p.g/L respectively, that exceeded both the 

33 tap water RBC of 0.016 p.g/L used during the RFI, and Zone E shallow groundwater BRC of 

34 0.43 p.g/L for beryllium. However, the detections did not exceed the current beryllium MCL 
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1 of 41lg/L or the current EPA Region III tapwater RBC (HI=O.l) of 7.3llg/L, as shown in 

2 Table 5-3. Beryllium detections during the subsequent groundwater sampling events were 

3 also below the MCL. Based on these observations, beryllium is not a groundwater COC at 

4 this site. 

5 5.3.6 Alpha-BHC 
6 Alpha-BHC was retained in the RFI as a shallow groundwater COC, based on a detection of 

7 0.13Ilg/L in the sample from E065GW004, which exceeded the tap water RBC of 0.011 

8 Ilg/L. No MCL for alpha-BHC has been established by the EPA. During the subsequent 

9 three groundwater sampling events, alpha-BHC was not detected above laboratory 

10 detection limits in any of the wells associated with SWMU 65 and AOCs 544 and 546, as 

11 shown in Table 5-3. Well E065GW004 was sampled again during July 2002, and alpha-BHC 

12 was not detected above laboratory detection limits. Based on these observations, alpha-BHC 

13 is not a groundwater COC at this site. 

14 5.3.7 Beta-BHC 
15 The RFI considered beta-BHC as a shallow groundwater COC based on a detection of 0.048 

16 Ilg/L in one sample from the well E065GW004, which exceeded the tap water RBC of 0.037 

17 Ilg/L. No MCL for beta-BHC has been established by the EPA. During the subsequent three 

18 groundwater sampling events, beta-BHC was not detected above laboratory detection limits 

19 in any of the wells associated with SWMU 65 and AOCs 544 and 546, as shown in Table 5-3. 

20 Well E065GW004 was sampled again during July 2002, and beta-BHC was not detected 

21 above laboratory detection limits. Based on these observations, beta-BHC is not a 

22 groundwater COC at this site. 

23 5.3.8 Cadmium 
24 The RFI report considered cadmium as a shallow groundwater COC at Combined SWMU 

25 65, based on one detection in the sample from E065GWOO3 at a concentration of 6.9Ilg/L, 

26 that exceeded the tap water RBC (HI=O.l) of 1.8 Ilg/L. The sampling event during which 

27 this value of 6.9 Ilg/L was recorded was the first time the well was sampled, on April 18, 

28 1996. No shallow groundwater BRC was developed for cadmium in Zone E, during the RFI. 

29 The detection also exceeded the cadmium MCL of 5Ilg/L, as shown in Table 5-3. However, 

30 cadmium detections in samples from E065GW003 and other wells at Combined SWMU 65 

31 during three subsequent RFI groundwater sampling events and the September 2002 

32 sampling event were either below laboratory detection limits or below the MCL. Also, 

33 inspection of the field data form during the sampling of this well when the value of 6.9 

34 Ilg/L was recorded, indicates that turbidity values during well purging ranged from 142 to 
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1 288 NTUs. Appendix G presents a copy of this field sampling report. Thus, it is highly likely 

2 that turbidity in the groundwater samples during this sampling event impacted the results. 

3 EPA recommends turbidities of less than 10 NTUs as most representative of groundwater 

4 concentrations. Based on these observations, cadmium is not considered a groundwater 

5 COC: at this site. 

6 5.3.9 Chromium 
7 The RFI report considered chromium as a shallow groundwater COC at Combined SWMU 

8 65 based on its detection in samples from wells E065GW003 and 065GW004, at 

9 concentrations of 245 Jlg/L and 159 Jlg/L, respectively, that exceeded both the tap water 

10 RBC of 12.3 Jlg/L and the shallow groundwater BRC of 12.3 Jlg/L for chromium. The 

11 detections also exceeded the chromium MCL of 100 Jlg/L, as shown in Table 5-3. The 

12 sampling event during which the value of 245 Jlg/L was recorded in well E065GW003 was 

13 the first time the well was sampled, on April 18, 1996. The sampling event during which the 

14 value of 159 Jlg/L was recorded in well E065GW004 was also the first sampling event for 

15 that well, on April 17, 1996. Inspection of the field data form during the sampling of well 

16 E065GW003 when the value of 245 Jlg/L was recorded, indicates that turbidity values 

17 during well purging ranged from 142 to 288 NTUs (see Appendix G). Thus, it is highly 

18 likely that turbidity in the groundwater samples during this sampling event impacted the 

19 results. The turbidity in well E065GW004 ranged from 3 to 29 NTUs. These data suggest 

20 that it is possible, although not as conclusive as the turbidity data for well E065GW003, that 

21 turbidity was a factor in the elevated detection of chromium in well E065GW004 during this 

22 one sampling event in 1996. Chromium detections during all three subsequent RFI 

23 groundwater sampling events and the September 2002 sampling event were all below the 

24 MCL. Based on these observations, chromium does not appear to be present in groundwater 

25 at the site and is not considered a groundwater COC: at this site. 

26 5.3.10 Copper 
27 The RFI report considered copper as a shallow groundwater COC at Combined SWMU 65 

28 based on its detection in samples from E065GW003 and E065GW004, at concentrations of 

29 536 Jlg/L and 178 Jlg/L, respectively, that exceeded both the tap water RBC of 150 Jlg/L 

30 and shallow groundwater BRC of 2.7 Jlg/L for copper. There is no primary MCL for copper. 

31 The screening criterion presribed by EPA is the treatment technique action level (IT AL) for 

32 copper, which is 1,300 Jlg/L (National Primary Drinking Water Standards, EPA 2001). None of 

33 the detections exceed the ITAL, as shown in Table 5-3. As per the previous discussions of 

34 inorganic chemical exceedances during the first sampling events above, these elevated 

35 detections of copper also occurred during the first sampling events for these two wells. As 

36 stated above, turbidity is a very likely cause for the elevated detections for well 

37 E065GW003, and a potential reason for the single elevated detection in well E065GW004. 
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1 Copper detections during the subsequent RFI groundwater sampling events were also 

2 below the MCL. There were no copper detections above laboratory detection limits in any 

3 wells during the September 2002 sampling event. 

4 Based on these observations, copper does not appear to be present in the groundwater at 

5 the site, and copper is not considered a groundwater COC for this site. 

6 5.3.11 1,2-DCE (Total) 

7 Shallow Groundwater 
8 The RFI report considered 1,2-DCE (total) as a shallow groundwater COC at Combined 

9 SWMU 65 based on one detection from E065GW003, at a concentration of 7 Ilg/L, that 

10 exceeded the tap water RBC (HI=O.I) for 1,2-DCE (total) of 5.5 Ilg/L. However, the 

11 detection did not exceed the MCL for 1,2-DCE (total) of 70 Ilg/L, as shown in Table 5-3. 1,2-

12 DCE (total) detections during the subsequent RFI groundwater sampling events were all 

13 below the MCL. Based on these observations, 1,2-DCE (total) is not considered a shallow 

14 groundwater COC for this site. 

15 Deep Groundwater 
16 The RFI report considered 1,2-DCE (total) as a deep groundwater COC at Combined SWMU 

17 65 based on its detection at location, E569GW04D, at a concentration of 10 Ilg/L, that 

18 exceeded the tap water RBC for 1,2-DCE (total) of 5.5 Ilg/L. However, the detection did not 

19 exceed the 1,2-DCE (total) MCL of 70 Ilg/L, as shown in Table 5-3. 1,2-DCE (total) 

20 concentrations during subsequent groundwater sampling events were also below the MCL. 

21 For this reason, 1,2-DCE (total) is not a deep groundwater cac for this site. 

22 5.3.12 TCDD-Equivalents (TEas) 
23 The RFI report considered dioxin as a shallow groundwater cac at Combined SWMU 65 

24 based on one detection of 2.42 pg/L of TEQs (dioxin equivalents) in the duplicate sample 

25 from shallow groundwater monitoring well E065GW004, exceeding the 2,3,7,8-TCDD tap 

26 water RBC of 0.4 pg/L. All calculated TEQ values from detections of dioxin compounds at 

27 the site range from 1.45 pg/L to 5.8 pg/L , and are below the MCL for dioxin of 30 pg/L 

28 (see Table 5-3). Based on these observations, TEQs are not considered cacs at this site. 

29 5.3.13 Lead 
30 The RFl report considered lead as a shallow groundwater COC at Combined SWMU 65 

31 based on its detection in samples from E065GW003 and E065GW004 at concentrations of 

32 1,690 Ilg/L and 315 Ilg/L respectively, that exceeded both the TTAL for lead of 15 Ilg/L and 

33 the BRC of 4.8 Ilg/L for lead. During the subsequent four sampling events, all of the 
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1 detections of lead at E065GW004 were below the shallow groundwater maximum 

2 background concentration of 47 flg/L, and all but one of the detections was below the TIAL 

3 of 15 flg/L for lead. The lead detections in well E065GW003 in the subsequent four 

4 groundwater sampling events ranged from 207 flg/L to 349 flg/L, and exceeded both the 

5 TIAL of 15 flg/L and maximum shallow groundwater background concentration of 47 

6 p.g/L, as shown in Table 5-3. 

7 During the September 2002 sampling, lead was detected in samples from E065GW003 at 683 

8 p.g/L (for total lead) and 227 p.g/L (dissolved lead); and in samples from E065GW004 at 

9 25.6 flg/L (for total lead) and 19.9 p.g/L (for dissolved lead). These detections are above the 

10 TIAL of 15 flg/L. 

11 Based on these exceedances, lead is retained as a cac in shallow groundwater and will be 

12 addressed in the CMS for Combined SWMU 65. 

13 5.3.14 Mercury 
14 The RFI report considered mercury as a shallow groundwater cae at Combined SWMU 65 

15 based on its detection in a sample from E065GW004 at a concentration of 5.9 p.g/L, that 

16 exceeded the tap water RBC (HI=O.l) of 1.1 flg/L. As with a number of other solitary 

17 elevated inorganic detections,this detection occurred during the first sampling event of 

18 April 1996 when high turbidity was noted during sample collection in this well. The 

19 detection also exceeded the mercury MCL of 2 p.g/L. No BRC was developed for mercury in 

20 shallow groundwater for Zone E, during the RFI. Mercury concentrations at E065GW004 

21 during three subsequent RFI sampling events were below laboratory detection limits. One 

22 mercury detection of 2.3 p.g/L at E065GW001 during the third sampling event exceeded the 

23 MCL for mercury of 2 flg/L, but was preceded and succeeded by mercury detections below 

24 laboratory detection limits, as shown in Table 5-3. Based on these observations, mercury is 

25 not considered a groundwater cae for this site. 

26 5.3.15 TCE 

27 Shallow Groundwater 
28 The RFI report did not consider TCE as a shallow groundwater cae at Combined SWMU. 

29 However the RFI considered the results from only the first groundwater sampling event. 

30 During the subsequent three RFI sampling, TCE was detected at location E065GW003, at 

31 concentrations ranging from 15 p.g/L to 16 flg/L, exceeding its MCL of 5 flg/L, as shown in 

32 Table 5-3. During the July 2002 groundwater sampling, TCE was detected at a concentration 
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1 of 1.9 p.g/L, which is below the MCL of 5 p.g/L. Due to historical exceedance of the MCL in 

2 samples from this well, TCE will be retained as a shallow groundwater COC at this site. 

3 Deep Groundwater 
4 The RFI report considered TCE as a deep groundwater COC at Combined SWMU 65 based 

5 on its detection in the sample from E065GW04D at a concentration of 8 p.g/L, that exceeded 

6 both the tap water RBC for TCE of 1.6 p.g/L and the MCL for TCE of 5 p.g/L, as shown in 

7 Table 5-3. During the second sampling event TCE was detected at E065GW04D at a 

8 concentration of 6 p.g/L, which also exceeded the MCL. However, during the subsequent 

9 two sampling events, TCE was detected at this location at concentrations below the MCL. 

10 During the July 2002 sampling event, TCE was detected in this well at 4.3 p.g/L, which is 

11 below the MCL. The TCE concentrations in the last three sampling events have been below 

12 the MCL. TCE is retained a COC for deep groundwater at this time. 

13 5.3.16 Vanadium 
14 The RFI report considered vanadium as a COC at Combined SWMU 65 based on its 

15 detection in shallow groundwater locations, E065GW003 and E065GW004, at concentrations 

16 of 62.5 p.g/L and 167 p.g/L, that exceeded both the EPA Region ill tap water RBC (HI=O.I) 

17 for vanadium of 26 p.g/L, and the Zone E shallow groundwater BRC of 11.4 p.g/L for 

18 vanadium. As with other solitary elevated inorganic detections, both of these occurred 

19 during the first sampling event of April 1996 when high turbidity was noted during sample 

20 collection in this well. No primary MCL exists for vanadium. The vanadium detections in 

21 wells E065GW003 and E065GW004 in the subsequent three groundwater sampling events 

22 did not exceed its tap water RBC of 26 p.g/L, or the maximum shallow groundwater 

23 background concentration of 26 p.g/L, as shown in Table 5-3. It is likely that turbidity 

24 caused the elevated detections in this initial sampling event. Based on these observations, 

25 vanadium is not considered a groundwater COC for this site. 

26 5.3.17 Vinyl Chloride 

27 Shallow Groundwater 
28 The RFI report considered vinyl chloride as a shallow groundwater COC at Combined 

29 SWMU 65 based on its in the sample from E065GW003 at a concentration of 6 p.g/L, that 

30 exceeds both the tap water RBC for vinyl chloride of 0.D19 p.g/L and the vinyl chloride MCL 

31 of 2 p.g/L, as shown in Table 5-3. This detection was followed by a detection of 2 p.g/L 

32 equal to the MCL in the second RFI sampling event, and two detections in the third and 

33 fourth RFI sampling events below the laboratory detection limit. During the September 2002 

34 sampling event, vinyl chloride was detected in the sample from this well at 3.3 p.g/L, above 
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1 the MCL of 2 /Lg/L. Based on these exceedances of the MCL, vinyl chloride will be retained 

2 as a COC in shallow groundwater at Combined SWMU 65 and addressed as part of a 

3 focused CMS. 

4 Deep Groundwater 
5 The RFI report considered vinyl chloride as a deep groundwater COC at Combined SWMU 

6 65 based on a detection of 6 /Lg/L in the sample from E065GW04D, that exceeded both the 

7 tap water RBC for vinyl chloride of 0.019 /Lg/L and the MCL for vinyl chloride of 2 /Lg/L, as 

8 shown in Table 5-3. This detection was followed by a detection of 6 /Lg/L in the second RFI 

9 sampling event, and detections below the MCL in the third and fourth RFI sampling events. 

10 During the July 2002 sampling event, vinyl chloride was detected in this well at 3.2 /Lg/L, 

11 which is above its MCL. Based on these exceedances of the MCL, vinyl chloride will be 

12 retained as a COC in deep groundwater and addressed as part of a focused CMS for 

13 Combined SWMU 65. 

14 5.4 COC Summary 
15 No COCs have been identified in soil at this combined site. Antimony, lead, TCE, and vinyl 

16 chloride are identified as COCs in shallow groundwater; and TCE and vinyl chloride are 

17 identified as COCs in deep groundwater. These COCs in groundwater at Combined SWMU 

18 65 will be addressed in a CMS. A CMSWP is provided in Section 8.0 of this report. 
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TABLE 5-4 

RR REPORT ADDENDUM AND CMS WORK PLAN, COMBINED SWMU 65, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2003 

Detections of Arsenic and Iron in Groundwater Samples from Well E065GWOO4 
RFf Report Addendum and CMS Work Plan, Combined SWMU 65, Zone E, Charleston Naval Complex 

EPA Region III 
Concentration Date Tap water RBC 

Parameter Station ID SamplelD (pgIL) Qualifier Sampled (HI=D.1) 

Arsenic E065GWOO4 065GW00401 58.8 = 0411711996 0.45 

E065GWOO4 065GW00402 6.4 J 0811511996 

E065GWOO4 065GW00403 2.5 U 12109/1996 

E065GWOO4 065GW00404 2.1 U 02125/1997 

Iron E065GW004 065GW00401 11,300 = 04117/1996 1,100 

E065GW004 065GW00402 559 = 0B/15/1996 

E065GWOO4 065GW00403 210 J 12109/1996 

E065GWOO4 065GW00404 151 J 02125/1997 

Concentrations in bold and outlined within the table represent exceedances of the appropriate screening criteria. 

= Indicates that the analyte is detected at the concentration shown. 

MCl 

50 

NA 

J Indicates an estimated value. A 'J' qualifier may signify that the concentration is below the pal, or that the 'J' has 
been applied as a result of the data validation 

NA Not applicablelnot available 

U Indicates analyte not detected above laboratory detection limit. 
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RFI REPORT ADDENDUM AND CMS WORK PLAN, COMBINED SWMU 65, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2003 

1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 RFI Status 
4 The Zone E RFI Report, Revision a (EnSafe, 1997) addressed SWMUs/ AOCs within Zone E of 

5 the CNC, including SWMU 65 and AOCs 544 and 546. With the subsequent sampling and 

6 analysis conducted by CH2M-Jones as described in Section 4.0, the RFI is considered 

7 complete. The remaining subsections address the issues that the BCT agreed to evaluate 

8 prior to site closeout. 

9 6.2 Presence of Inorganics in Groundwater 
10 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

11 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

12 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

13 followed by detections of these same metals below the MCL or below the practicable 

14 quantitation limit. There was only one detection of thallium during the RFI, which was in 

15 one shallow well E065GW002 at 2.8 p.g/L above its MCL of 2 p.g/L, but below the 

16 maximum Zone E thallium background concentration of 5.8 p.g/L. This detection was 

17 preceded and followed by detections below laboratory detection limits. Intermittent 

18 detections of thallium in deep groundwater at the site above the MCL do not point to a site-

19 specific source, but can be attributed to natural occurrence. Antimony was discussed in 

20 Section 5.0 and determined to be a COC for shallow groundwater. Arsenic was also 

21 discussed in Section 5.0 and determined to not be a COC for this site. 

22 6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
23 Sewers at the CNC 
24 One direct-push technology (DP}) boring, LE037GP066, was installed near the Combined 

25 SWMU 65 site, as shown in Figure 6-1. The groundwater sample from this DPT boring 

26 showed detections of various metals. Metals data from DPT borings have not been used for 

27 decision-making at CNC due to the high turbidity associated with these samples. There are 

28 no other data suggesting that there was an impact to the sanitary sewers from this site. 

29 Therefore, further evaluation of this issue is not warranted. 

CMBSWMU65ZERfIRACMSWPREVO.DOC 6-1 



RFI REPORT ADDENDUM AND CMS WORK PLAN, COMBINED SWMU 65, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
JUNE 2003 

1 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
2 at the CNC 
3 Two DPT borings, LE699GP080 and LE699GPI06, were installed near the Combined SWMU 

4 65 site, as shown in Figure 6-1. A few polycyclic aromatic hydrocarbons (P AHs) were 

5 detected in the sample from LE699GP106, as shown in Table 6-1, and some metals were 

6 detected in the sample from boring LE699GP080. As previously discussed with the BCT, the 

7 presence of turbidity in unfiltered direct-push samples renders them unsuitable for 

8 evaluating metals in groundwater. 

9 The P AH detections do not appear to indicate a connection with operations at the site since 

10 they were detected away from the UST and OWS that were previously in operation at the 

11 site, which were located on the southern side. The detection of these PAHs may be related 

12 to the previous observance of a small amount of LNAPL during installation of well 

13 E065W006, but which did not subsequently reappear in the well. Monitoring well 

14 E065W006 is located approximately 17 feet from boring LE699GPI06. It is important to note 

15 that no VOCs, such as benzene, ethyl benzene, toluene, or xylene (BTEX), which commonly 

16 occur with significant fuel releases, were detected at LE699GPI06. BTEX compounds are 

17 typically key indicators of the presence of a hydrocarbon release that is capable of creating a 

18 mobile dissolved plume. The lack of BTEX indicates that a hydrocarbon release capable of 

19 creating a significant mobile plume is not likely present. No CVOCs were detected in the 

20 groundwater sample from LE699GPI06. 

21 Also, groundwater samples from monitoring well E065W006, which is located close to 

22 LE699GPI06, did not indicate the presence of any SVOCs or VOCs, even though a small 

23 amount of LNAPL was observed during its installation. Consequently, it does not appear 

24 that a significant release of hydrocarbons has occurred at the site. 

25 There is no information to indicate any details about the source of this P AH contamination, 

26 other than the presence of an AST formerly located at the site to store diesel. There were 

27 also historic railroad tracks in this area during the 1930s and later. There has also been 

28 extensive building demolition and reconstruction in this area, and it is likely that a minor 

29 petroleum spill may have occurred during these activities. 

30 The storm sewer does not appear to have been impacted by operations at SWMU 65. 
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RFI REPORT ADDENDUM AND eMS WORK PLAN, COMBINED SWMU 65, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
JUNE 2003 

1 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
2 at the CNC 
3 There are no railroad lines in the vicinity of the Combined SWMU 65 site that were 

4 investigated as part of AOC 504. Therefore, no linkage is established between the site and 

5 the investigated railroad lines. 

6 6.6 Potential Migration Pathways to Surface Water Bodies at 
7 the CNC 
8 The nearest surface water body to Combined SWMU 65 is the Cooper River, which lies 

9 approximately 100 feet southeast of the site. The only potential migration pathway from the 

10 site to surface water is via overland flow as stormwater runoff. The entire site is covered 

11 with pavement, which eliminates contact of surface soil with stormwater. Similarly, runoff 

12 directed to the storm sewer system, which discharges to the Cooper River, does not contact 

13 the soil. Therefore, further evaluation of this issue is not warranted. 

14 6.7 Potential Contamination in OillWater Separators (OWSs) 
15 As discussed in Section 3.2, there was an OWS associated with a UST at Building 221. This 

16 UST was removed in 1996 and connecting lines to the OWS were capped. These activities 

17 are documented in the UST closure report included as Appendix D. The OWS is not 

18 currently in operation. There are no data suggesting an impact from the OWS at the site. 

19 Therefore, further evaluation of this issue is not warranted. 

20 6.8 Land Use Controls (LUCs) 
21 The CNC BCT has agreed that all of Zone E will have at least some LUCs and restrictions. 

22 At a minimum, these LUCs are likely to include restrictions against unrestricted (Le., 

23 residential) land use. 
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TABLE 6-1 
PAHs Detected in Groundwater 

RFI REPORT ADDENDUM AND CMS WORK PLAN, COMBINED SWMU 65, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2003 

RFI Report Addendum and CMS Work Plan, Combined SWMU 65, Zone E, Charleston Naval Complex 

Analyte 

Acenaphthene 

Chrysene 

Fluorene 

2-Methylnaphthalene 

Phenanthrene 

Pyrene 

Sample 
Location 

LE699GP106 

Concentration 
(pg/L) 

64 

11 

140 

520 

280 

37 

Qualifier 

J 

J 

= 

= 

J 

Date 
Collected 

01/08/98 

EPA Region III 
Tap Water RBC 

(HI=0.1) 

37 

9.2 

24 

12 

NL 

18 

Concentrations in bold and outlined within the table represent an exceedance of the screening criterion. 

pglL Micrograms per liter 

J indicates that the analyte was detected, concentration is estimated value. 

= indicates that the analyte was detected at the concentration shown. 

NL Not listed 
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RA REPORT ADDENDUM AND CMS WORK PLAN, COMBINED SWMU 65, ZONE E 
CHARlESTON NAVAL COMPlEX 

REVISION 0 
APRil 2003 

SWMU 65 consists of a former lead storage area in which lead blankets and shielding 

materials were stored on pallets and shelves inside Building 221 and on a paved area south 

of the building. The majority of the lead was encased in rubber, but some exposed lead was 

stored beneath a tarp inside the building. This site was also a staging area for scrap lead 

awaiting disposal. Building 221 is currently a heavy equipment repair and maintenance 

shop, and the area south of the building is used for storage of old metal parts and 

machinery. 

AOC 544 is the site of a former pickling plant at Building 221. From 1940 to 1970, the 

pickling plant consisted of an open-air facility with only the pickling tanks covered by a 

roof. In 1970, a single-story structure was built to house the pickling operations. The process 

used a series of chemical baths and water rinses. Until 1974, spent pickling bath solutions 

were discharged via the storm drainage system into the Cooper River. After 1974, a private 

contractor disposed of the wastes. Operations were discontinued in 1984 and the process 

equipment was removed. 

AOC 546 consists of a former galvanizing/pickling shop that operated within Building 1025 

from the early 1920s until 1967. Building 1025 was at the current location of Building 3 until 

1942, when it was relocated south of Building 221. No information was found regarding its 

operational processes. Currently both locations are covered with pavement or structures. 

The Zone E RFI Report, Revision 0 (EnSafe, 1997) identified arsenic, 1,2-DCE (total), TCE, and 

vinyl chloride as shallow groundwater COCs, and acetone, aluminum, antimony, arsenic, 

beryllium, alpha-BHC, beta-BHC, cadmium, chromium, copper, 1,2-DCE (total), dioxin 

equivalents, lead, mercury, vanadium, and vinyl chloride as deep groundwater COCs for 

Combined SWMU 65. The RFI report did not identify COCs in soil. 

Based on an evaluation of the RFI data, additional data collected in 2002, and site conditions 

as discussed herein, this RFIRA/CMSWP recommends that a focused CMS be undertaken 

to address antimony, lead, TCE, and vinyl chloride in shallow groundwater; and TCE and 

vinyl chloride in deep groundwater at Combined SWMU 65. No other COCs were 

identified for any other media at this site. A work plan for conducting a focused CMS is 

provided in Section 8.0 of this report. 
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8.0 CMS Work Plan for Combined SWMU 65 

Antimony, lead, TCE, and vinyl chloride were identified as COCs in shallow groundwater 

at Combined SWMU 65. TCE and vinyl chloride were identifed as COCs in deep 

groundwater. Currently there is no unacceptable exposure or risk from these COCs; 

however, it is feasible that in the future, should land use and/ or site conditions change, 

some exposure could occur. Therefore, a CMS should be conducted to evaluate potential 

corrective measures and identify an appropriate remedy for the site. 

This section presents a focused CMSWP. In the following subsections, media cleanup 

standards (MCSs) are identified for the COCs and potential remedies that will be evaluated 

to address site contamination are presented. 

11 8.1 Remedial Action Objectives 
12 Remedial action objectives (RAOs) are medium-specific goals that the remedial actions are 

13 designed to accomplish in order to protect human health and the environment by 

14 preventing or reducing exposures under current and future land use conditions. The RAOs 

15 identified for groundwater at Combined SWMU 65 are 1) to prevent ingestion and 

16 direct/ dermal contact with groundwater having unacceptable carcinogenic or 

17 noncarcinogenic risk, and 2) to restore the aquifer to beneficial use. No remedial actions are 

18 required for soil at Combined SWMU 65. 

19 8.2 Remedial Goal Options and Media Cleanup Standards 
20 Throughout the process of remediating a hazardous waste site, a risk manager uses a 

21 progression of increasingly acceptable site-specific media levels in considering remedial 

22 alternatives. Under the RCRA program, remedial goal options (RGOs) and MCSs are 

23 developed at the end of the risk assessment in the RFI/Remedial Investigation (Rl) 

24 programs, before completion of the CMS. 

25 RGOs can be based on a variety of criteria, such as specific incremental lifetime cancer risk 

26 (ILCR) levels (e.g., 1E-04, 1E-05, or 1E-06), HI levels (e.g., 0.1, 1.0,3.0), or site background 

27 concentrations. For a particular RGO, specific MCSs can be determined as target 

28 concentration values. Achieving these MCSs is accepted as demonstrating that RGOs and 

29 RAOs have been achieved. Achieving these goals should promote the protection of human 
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1 health and the environment, while achieving compliance with applicable state and federal 

2 standards. 

3 The exposure media of concern for Combined SWMU 65 are shallow groundwater 

4 contaminated with antimony, lead, TCE, and vinyl chloride, and deep groundwater 

5 contaminated with TCE and vinyl chloride. Because Combined SWMU 65 is located within 

6 a highly developed area of the CNC and there are no surface water bodies in the immediate 

7 vicinity of the site, ecological exposures were not considered applicable for evaluation. In 

8 shallow groundwater, all COCs were found in one well E065GW003. The deep 

9 groundwater COCs were found in the deep well E065GW04D. 

10 In shallow groundwater, antimony was detected in well E065GWOO3 at concentrations 

11 above its MCL of 6Ilg/L, ranging from 17.9 Ilg/L to 42Ilg/L. Lead was detected in shallow 

12 groundwater in well E065GWOO3 at concentrations above its TTAL of 15Ilg/L, ranging 

13 from 25.6 Ilg/L to 1,690 Ilg/L. TCE was detected in shallow groundwater in well 

14 E065GW003 at concentrations above its MCL of 5 Ilg/L, ranging from 15 Ilg/L to 16 Ilg/L. 

15 TCE was detected in deep groundwater in well E065GW04D at concentrations above its 

16 MCL of 5 Ilg/L, ranging from 6 ~g/L to 8Ilg/L. Vinyl chloride was detected in shallow 

17 groundwater in well E065GW003 at concentrations above its MCL of 2Ilg/L, ranging from 

18 3.3 Ilg/L to 6 Ilg/L. Vinyl chloride was detected in deep groundwater in well E065GW04D 

19 at concentrations above its MCL of 2Ilg/L, ranging from 3.2Ilg/L to 6Ilg/L. 

20 The MCSs for the groundwater COCs identified at Combined SWMU 65 are the MCLs of 

21 antimony (6Ilg/L), TCE (5 p.g/L), and vinyl chloride (2Ilg/L). The MCS for lead is its TTAL 

22 of 15 p.g/L. 

23 8.3 Potential Remedies to Evaluate 
24 The presumptive remedies that will be evaluated as part of the CMS include: 

25 • Natural attenuation with LUCs 

26 • In situ treatment 

27 8.4 Focused eMS Approach 
28 The focused CMS will consist of the following tasks that will be performed in the order 

29 presented below: 

30 1. The corrective measure alternatives described above will be screened using several 

31 criteria and decision factors. 
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1 2. A preferred corrective measure alternative will be selected. 

2 3. The CMS and preferred corrective measure alternative will be documented in the CMS 

3 report. 

4 8.5 Approach to Evaluating Corrective Measure Alternatives 
5 According to the RCRA permit issued by SCDHEC (SCDHEC, 1998), the alternatives will be 

6 evaluated with the following five standards: 

7 1. Protecting human health and the environment. 

8 2. Attaining media cleanup standards (RGOs). 

9 3. Controlling the source of releases to minimize future releases that may pose a threat to 

10 human health and the environment. 

11 4. Complying with applicable standards for the management of wastes generated by 

12 remedial activities. 

13 5. Other factors include (a) long-term reliability and effectiveness; (b) reduction in toxicity, 

14 mobility, or volume of wastes; (c) short-term effectiveness; (d) implementability; and 

15 (e) cost. 

16 Each of the five standards is defined in more detail below: 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1. 

2. 

3. 

4. 

Protecting human health and the environment. The alternatives will be evaluated on 

the basis of their ability to protect human health and the environment. The ability of an 

alternative to achieve this standard mayor may not be independent of its ability to 

achieve the other four standards. For example, an alternative may be protective of 

human health, but may not be able to attain the MCSs if the MCSs are not directly tied 

to protecting human health. 

Attaining media cleanup standards (RGOs). The alternatives will be evaluated on the 

basis of their ability to achieve the RGOs defined in this CMS Work Plan. Another 

aspect of this standard is the timeframe to achieve the RGOs. Estimates of the timeframe 

for the alternatives to achieve RGOs will be provided. 

Controlling the source of releases. This standard deals with the control of releases of 

contamination from the source (the area in which the contamination originated). 

Complying with applicable standards for management of wastes. This standard deals 

with the management of wastes derived from implementing the alternatives, for 

example, treatment or disposal of excavated material. The soil removal alternative will 
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be designed to comply with all applicable standards for management of remediation 

wastes. Consequently, this standard will not be explicitly included in the detailed 

evaluation presented in the CMS but will be part of a work plan specific to the removal 

action should a removal action become the chosen alternative. 

Other factors. Five other factors are to be considered if an alternative is found to meet 

the four standards described above. These other factors are as follows: 

a. Long-term reliability and effectiveness 

The two alternatives will be evaluated on the basis of their reliability, and the 

potential impact should the chosen alternative fail. In other words, a qualitative 

assessment will be made as to the chance of the alternative's failure and the 

consequences of that failure. 

b. Reduction in the toxicity, mobility, or volume of wastes 

Alternatives with technologies that reduce the toxicity, mobility, or volume of the 

contamination will be generally favored over those that do not. Consequently, a 

qualitative assessment of this factor will be performed for each alternative. 

c. Short-term effectiveness 

Alternatives will be evaluated on the basis of the risk they create during the 

implementation of the remedy. Factors that may be considered include fire, 

explosion, and exposure of workers to hazardous substances. 

d. Implementability 

The alternatives will be evaluated for their implementability by considering any 

difficulties associated with conducting the alternatives (such as the construction 

disturbances they may create), operation of the alternatives, and the availability of 

equipment and resources to implement the technologies comprising the alternatives. 

e. Cost 

A net present value of each alternative will be developed. These cost estimates will 

be used for the relative evaluation of the alternatives, not to bid or budget the work. 

The estimates will be based on information available at the time of the CMS and on a 

conceptual design of the alternative. They will be "order-of-magnitude" estimates 

with a generally expected accuracy of -50 percent to +50 percent for the scope of 

action described for each alternative. The estimates will be categorized into capital 

costs and operations and maintenance costs for each alternative. 
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1 In addition to the criteria described above, the alternatives will be evaluated for their ability 

2 to achieve all contractual obligations of CH2M-Jones and the Navy. 

3 8.6 Focused eMS Report 
4 A focused CMS Report will be prepared to present the identification, development, and 

5 evaluation of potential corrective measures for Combined SWMU 65. A proposed outline of 

6 the report, as shown in Table 8-1, provides an example of the report format and content. 
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TABLE 8·1 
Outline of Focused CMS Report for Combined SWMU 65 
RFI Report Addendum and CMS Work Plan, Combined SWMU 65, Zone E, Charleston Naval Complex 

Section No. 

1.0 

1.1 

1.2 

1.3 

1.3.1 

1.3.2 

1.3.2.1 

1.3.2.2 

2.0 

3.0 

3.1 

3.2 

3.3 

3.3.1 

3.3.2 

3.4 

3.4.1 

3.4.2 

3.5 

4.0 

5.0 

Appendix A 

list of Tables 

list of Figures 

Section Title 

Introduction 

Corrective Measures Study Purpose and Scope 

Report Organization 

Background Information 

Facility DeSCription 

Site History and Background 

Nature and Extent of Contamination 

Summary of Risk Assessment 

Remedial Goal Objectives 

Detailed Analysis of Focused Alternatives 

Approach 

Evaluation Criteria 

Description of Alternatives 

Groundwater Alternative 1: Natural Attenuation with LUCs 

Groundwater Alternative 2: In situ treatment 

Detailed Analysis of Alternatives 

Analysis of Alternative 1 

Analysis of Alternative 2 

Comparative Analysis of Alternatives 

Recommended Remedial Alternative 

References 

Corrective Measure Alternative Cost Estimates· 

a 

• 
Additional alternatives will be analyzed as found necessary . 

Additional appendices will be added, if necessary. 
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Responses to SCDHEC Comments 
Zone E RCRA Facility Investigation Report, Revision 0 

SWMU 65, AOC 544, and AOC 546, Zone E (EnSale, 1997) 
Charleston Naval Complex 

North Charleston, SC 

Comments Prepared by Charles B, Watson 

SCDHEC Comment 2: 
Page 10.6-33 (Table 10.6.6.2). Lead exceeded industrial soil RBC (1,300 mg/kg) with 
3,130 mg/kg. More sampling is required for this area. 

NavylEnSafe Response: 
The sample referred to is a sediment sample collected from a catch basin (storm 
drain) at AOC 546. The catch basin was cleaned during interim measures conducted 
by the Environmental Detachment Charleston. Details of the cleaning can be found 
in the Closure Report for AOC 699 5torm Drain Cleaning prepared on March 8, 1999. 

CH2M-Jones Response: 
These sediments were removed from the catch basin during the 1M mentioned above, and no 
longer existed after the 1M. No additional sampling is necessary. 

SCOHEC Comment 3: 
Page 10.6-4, states that since free product was discovered in 0655B006, an additional soil 
boring (065SB00603) was installed. The location of this boring has not been included on 
location maps. In soil boring 0655B0063, the soil was described as "fine sand with oily stains 
in laminations". Analyses were performed but data was not presented. The RFI states that 
two VOCs, TPH-GRO, and fifteen metals were detected. The data should be presented and a 
determination made as to the full extent of the impact. 

NavylEnSafe Response: 
The text states "During drilling, free product was noted in soil boring 0655BOO6, 
prompting the collection of an additional soil sample (0655B00603)." An additional 
soil boring was not installed. The last 2 digits of the sample identification refer to the 
interval at which the sample was collected. The location of soil boring 0655B006 is 
shown on Figure 10.6.1, the same location from which sample 0655B00603 was 
collected. Refer to 5ection 3 of this report for the sample identification system. None 
of the detected concentrations exceeded their respective 55Ls. Analytical results are 
included in Appendix H of this report. The source of the free product has been 
identified as a U5T, which has been removed and is now part of the U5T program. 
The responsibility of delineating the extent of contamination has fallen under the 
jurisdiction of the U5T program. 5CDHEC may want to discuss this site with Mr. 
Paul Bristol of the Departments U5T program. 

CH2M-Jones Response: 
The subsurface soil sample (from the 3 to 5 ft depth interval) collected below sample 
E065GWSB00603 did not show detections of petroleum-related VOCs, indicating no impact 
to the soils in this depth interval. Additionally, the groundwater samples collected from the 
monitoring well E065GW006 installed in this boring have not shown the presence of 
petroleum-related products in five sampling events. Therefore, further investigation of this 
issue is not warranted. 
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Comments Prepared by Eric F. Cathcart 

SCDHEC Comment 9: 

Responses To Comments from SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

Free product was reported in 065SB006. The Navy needs to locate the source of the free 
product. The utility map seems to identify a likely pathway for free product to travel very 
near the soil boring. Page 10.6.1, states that "until 1974, spent pickling bath solution was 
discharged via the storm drain into the Cooper River." More assessment should be 
performed around storm drain system. 

NavylEnSafe Response: 
The source of the free product has been identified as a UST, which has been removed 
and is now part of the UST program. The responsibility of delineating the extent of 
contamination has fallen under the jurisdiction of the UST program. SCDHEC may 
want to discuss this site with Mr. Paul Bristol of the Departments UST program. 

CH2M-Jones Response: 
The RFI Report indicates that the two VOCs and metals detected in the subsurface soil 
sample collected to verify the contamination from the "free product" did not exceed SSLs. 
VOC detections from the RFI were compared with SSLs (with a DAF=1) and no COCs were 
identified at this site. 

Additionally, there is no information from the groundwater samples collected during five 
sampling events from the monitoring well E065GW006, which was installed in this boring, 
that shows the presence of petroleum-related products. It does not appear that there is a 
petroleum plume at this location. Therefore, further investigation of this issue is not 
warranted. 

SCDHEC Comment 10: 
Deep well (NBCE06504D) reported a TCE value of 8.00 ug/L (MCL=5 ug/L) and vinyl 
chloride value of 6.00 ug/L (MCL=2.0 ug/L). DCE was also detected, but below the MCL. 
The horizontal and vertical extent of organics in the lower aquifer should be determined. 

NavylEnSafe Response: 
Organics were also detected in elevated concentrations in shallow groundwater. 
Prior to the installation of additional shallow wells, the UST program will be 
consulted to determine if they have already installed additional shallow wells in 
response to the previous comment #9. Additional deep monitoring wells will be 
installed in the area around SWMU 65 for further delineation of these contaminants. 

CH2M-Jones Response: 
None of the other shallow wells installed as part of the RFI at this site have indicated the 
presence of chlorinated VOCs above screening criteria in the shallow aquifer. The installation 
of additional deep wells is not warranted at this site. 

SCDHEC Comment 11: 
Shallow wells have exceedances for MCL of metals. Additional deep wells should be 
installed to adequately delineate the vertical extent of contamination in the deep aquifer. In 
addition to the installation of additional deep wells, both shallow wells and existing deep 
wells should be resampled to monitor the concentrations of metals. 
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Responses To Comments from SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

NavylEnSafe Response: 
Discussions are ongoing pertaining to the widespread presence of inorganics in 
groundwater and how to interpret the significance of that data. A technical memo 
was submitted to the Project Team to review several months ago and it was briefly 
discussed at a meeting with SCDHEC in June. At that meeting SCDHEC indicated 
their review of the memo was not complete and that further discussion should be 
deferred until that review was complete. Deep and shallow groundwater at this site 
have been recommended for CMS and long-term monitoring. 

CH2M-Jones Response: 
Exceedances of inorganics above the screening criteria at this site are localized to one well, 
E065GW003, where antimony and lead have been identified as shallow groundwater COCs. 
No groundwater inorganic COCs have been identified at any of the other shallow wells at this 
site. Therefore, additional deep wells are not warranted at this site. 

Additional sampling of existing shallow and deep wells at the site was conducted by CH2M
Jones during September 2002. Details of this sampling are found in Section 4.0 of the RFI 
Report Addendum. 

SCDHEC Comment 21: 
Page 10.6-42 States that "PAHs are not of concern because most chemicals from group are 
not particularly mobile in soil or groundwater." The Department does not agree with this 
comment and recommends delineating the horizontal and vertical extent of PAHs in the 
area. 

NavylEnSafe Response: 
1n accordance with carcinogenic polynuclear aromatic hydrocarbon (cP AH) 
guidance, BEQs were calculated for cP AHs at this site. At issue seems to be whether 
or not it would be feasible to continue sampling when constituents are so wide
spread and samples have already been collected from all across the zone. Due to the 
high number of potential point sources close to one another and the shallow depth of 
groundwater, contribution of contaminants mayor may not be attributable to any 
one site or source. The majority of second round soil sampling was conducted on the 
basis of arsenic and BEQs detected in the initial round of sampling and for the 
purpose of determining whether or not these constituents were wide-spread across 
Zone E. Results of second round sampling indicate that BEQ is wide-spread across 
Zone E, as well as NA VBASE Charleston in general, and the feasibility of additional 
sampling is questionable. 

CH2M-Jones Response: 
There were no exceedances of P AHs in soil above the COPC screening criteria adopted by the 
CNC BCT. No further investigation of this issue is warranted. 

SCDHEC Comment 22: 
Figure 10.6.7, Well #6 is listed as No COPCs detected, yet free product has been reported for 
this well. The figure should be revised. 
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Responses To Comments from SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

Navy/EnSafe Response: 
The figure will be revised to include the SVOCs detected in the free product sample 
collected at NBCE065006. The figure will be included in the Final Zone E RFI Report 
after the risk has been re-calculated. 

CH2M-Jones Response: 
No organic COPCs have been identified at well E065GW006, as indicated in the RFI Report 
Addendum. 

Comments Prepared by Susan K. Byrd 
SCDHEC Comment 14: 
Section 10.24.5.2, Page 10.24-14, Lines 19 and 20: The text states that relatively high arsenic 
concentrations were detected in groundwater samples at SWMU 65, but were determined 
not to be a threat to surface water in the Cooper River. Justification should be given as to 
why the contamination is not impacting the Cooper River. 

NavylEnSafe Response: 
The text will be revised to read "relatively high arsenic concentrations were also 
detected in groundwater samples at nearby SWMU 65, but were determined not to 
significantly impact surface water in the Cooper River." Please refer to Section 
10.6.9.6, Table 10.6.9.2; maximum groundwater concentration does not exceed the 
Adjusted Eco/HH Groundwater RBC for arsenic. 

CH2M-Jones Response: 
With the exception of one detection of 58.5 mg/L at well E065GW004, which was follawed by 
three detections below the South Carolina MCL of 50 mg/L and two detections belaw 
laboratory detection limits in this well, none of the other site wells showed arsenic detections 
in groundwater at the above the South Carolina MCL of 50 mg/L. Therefore, arsenic 
concentrations in groundwater at Combined SWMU 65 are not of concern. 
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Chemicals Detected in Zone E Soil Samples 
AOC544 

Surface Subsurface RBC Surface Subsurface 

Name ID Cone. Cone. ('1'112=·1) UTL UTL* 
Volotile Orgtmk Compounds (ug/kg) 
1,2-Dichlorocthene (total) 544SOOO4 NO 4.00 700.00 NA NA 

2-Butanone (MEK) 544SOOOl NO 21.00 4700000.00 NA NA 

Acetone 544SBOOI 120.00 NO 780000.00 NA NA 

544SBOOI NO 57.00 

544SB002 NO 150.00 
544SBOO4 14.00 43.00 

Carbon disulfide 544SBOOI NO 2.00 780000.00 NA NA 
544SB002 NO 2.00 
544SBOO4 2.00 2.00 

Carbon tetrachloride 544SB003 5.00 4.00 44000.00 NA NA 
Ethylbenzene 544SBOOI NO 2.00 780000.00 NA NA 
Methylene chloride 544SBOOI NO 34.00 85000.00 NA NA 

544SOOO2 24.00 28.00 
Vinyl chloride 544SB004 NO 7.00 340.00 NA NA 
Xylene (fotal) 544SBOOI NO 5.00 16000000.00 NA NA 

Semi-l'oIotile Compounds (ug/kg) 

2-Chloropbenol 544SB003 96.00 NO 39000.00 NA NA 
2-Methylnaphthalene 544SBOOI 130.00 990.00 NA NA NA 

544SB002 NO 140.00 
4-Chloro-3-methylphenol 544SB003 120.00 90.00 NA NA NA 
Acenaphthene 544SBOOI 120.00 440.00 470000.00 NA NA 

544SB003 77.00 NO 
Anthracene 544SBOOI NO 46.00 23000000.00 NA NA 
Benzo(a)anthracene 544SOOO3 NO 88.00 880.00 NA NA 

544SB004 NO 200.00 
Benzo(a)pyrene 544SBOO3 NO 120.00 88.00 NA NA 

544SBOO4 NO 220.00 
Benzo(g,h,i)perylene 544SB003 NO 93.00 310000.00 NA NA 
Benzo(k)fluoranthene 544SBOOI NO 48.00 8800.00 NA NA 

S44SB002 NO 53.00 
544SB003 NO 190.00 
544SB004 NO 430.00 

Chrysene 544SBOO3 NO 150.00 88000.00 NA NA 
544SB004 NO 310.00 

Di-n-butylphthalate 544SB002 220.00 NO 7800000.00 NA NA 
Dibenzofuran 544SBOOI 75.00 310.00 31000.00 NA NA 
F1uoranthene 544SBOOI NO 57.00 3100000.00 NA NA 

544SBOO2 NO 46.00 
544SBOO3 NO 120.00 
544SBOO4 NO 510.00 

Fluorene 544SBOOI 61.00 300.00 310000.00 NA NA 
Naphthale.ue 544SBOOI 360.00 2000.00 310000.00 NA NA 

544SB003 NO 210.00 
Phenanthr~ne 544SBOOI 76.00 340.00 310000.00 NA NA 

544SB002 NO 64.00 
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Chemicals Detected in Zone E Soil Samples 
AOC544 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone. (THg=.l) UTL UTL* 

544SB003 ND 86.00 
544SBOO4 ND 190.00 

Phenol 544SB003 110.00 ND 4700000.00 NA NA 
Pyrene 544SBOOI ND 86.00 230000.00 NA NA 

544SB002 ND 48.00 
544SB003 ND 220.00 
544SB004 ND 570.00 

Chlorinnted Pestidde. (ugllcg) 
4,4'-DDE 544SBOOI ND 5.10 19000.00 NA NA 

544SB002 10.50 10.30 
544SB003 2.97 ND 

Aldrin 544SBOOI 349.00 ND 0.04 NA NA 
544SB002 2.38 2.38 
544SB003 1.61 1.61 

Dieldrin 544SBool 586.00 29.00 40.00 NA NA 
544SB002 260.00 14.40 
544SB003 15.10 33.20 

Endosulfan I 544SBool ND 5.20 47000.00 NA NA EndosuJfan II 544SBooi 9.01 ND 47000.00 NA NA Endrin 544SBooi ND 5.20 2300.00 NA NA 
544SB002 4.91 ND 

Endrin aldehyde 544SBOOI 4.73 1.70 2300.00 NA NA Heptachlor epoxide 544SBool 19.00 5.30 70.00 NA NA 
544SB002 2.86 ND 
544SB003 ND 2.03 

beta-BHe 544SBool ND 2.80 350.00 NA NA 
544SB002 11.70 ND 

delta-BHe 544SBooi 96.00 5.30 350.00 NA NA 
544SB002 2.41 8.64 
544SB003 ND 2.52 

gamma-BHe (Lindane) 544SBool 9.54 ND 350.00 NA NA 

Inorganic Compounds (mgllcg) 
Cyanide (eN) 544SBOO2 ND 0.71 73.00 0.5 NA Aluminum (AI) 544SBooi 2500.00 1880.00 7800.00 26000 41100 

544SBOO2 2700.00 2290.00 
544SBOO3 2150.00 4630.00 
544SBOO4 4220.00 2320.00 

Antimony (Sb) 544SBool 0.61 ND 3.10 1.77 1.6 
544SBOO4 1.50 1.20 

Arsenic (As) 544SBool 2.20 2.50 3.10 1.77 1.6 
544SB002 1.30 0.87 
544SB003 0.70 6.40 
544SB004 1.10 2.30 

Barium (Ba) 544SBool 8.50 10.40 550.00 130 94.1 
544SB002 5.40 6.90 
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Chemicals Detected in Zone E Soil Samples 
AOC544 

Surface Subsurface RBC Surface Subsurface 

Name ID Cone. Cone. (l'HQ=.l) UTL UTL· 
544SB003 5.40 31.10 

544SBOO4 25.10 17.50 

BeryUium (Be) 544SBOOI 0.13 0.19 0.15 1.7 2.71 

544SB003 ND 0.27 

544SB004 ND 0.17 

Cadmium (Cd) 544SBOOI 0.24 0.30 3.90 1.5 0.96 

544SB002 0.14 ND 
544SB003 ND 0.17 

544SBOO4 ND 2.20 
Calcium (Ca) 544SBOOI 12200.00 5060.00 NA NA NA 

544SB002 381.00 803.00 

544SB003 467.00 1660.00 
544SBOO4 5980.00 2640.00 

Chromium (Cr) 544SBOOI 10.70 11.70 39.00 94.6 75.2 

544SB002 5.00 4.70 

544SBOO3 3.80 10.00 

544SB004 36.10 11.70 470.00 19 14.9 

Cobalt (Co) 544SBOOI 1.30 3.90 
544SB002 24.70 1.20 
544SBOO3 34.50 3.90 
544SBOO4 505.00 1.20 

Copper (Cu) 544SBOOI 35.10 26.00 310.00 66 152 

544SB002 6.80 7.00 
544SB003 10.40 221.00 
544SB004 21.90 111.00 

Iron (Fe) 544SBOOI 2690.00 3550.00 2300.00 NA NA 
544SBOO2 3770.00 1850.00 
544SBOO3 1740.00 6460.00 
544SBOO4 3430.00 3700.00 

Lead (Pb) 544SBOOI 32.60 36.70 400.00 265 173 
544SB002 6.60 11.30 
544SB003 8.30 112.00 
544SB004 17.90 272.00 

Magnesium (Mg) 544SBOOI 412.00 399.00 NA NA NA 
544SBOO2 82.00 115.00 
544SBOO3 80.40 534.00 
544SB004 152.00 176.00 

Manganese (Mn) 544SBOOI 24.10 47.00 180.00 302 881 
544SB002 19.10 16.60 
544SBOO3 10.00 38.10 
544SB004 17.10 28.90 

MefCUl)' (Hg) 544SBOOI 0,03 0.10 2.30 2.6 1.59 
544SBOO2 0,03 ND 
544SB003 0,03 8.20 
544SB004 0.06 0.36 

Nickel (Ni) 544SBOOI 3.30 4.10 160.00 77.1 57 
544SB002 3.80 1.40 
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Chemicals Detected in Zone E Soil Samples 
AOC544 

Surface Subsurface RBC Surface 
Name ID Cone. Cone. (THQ=.l) UTI.. 

544SB003 

544SBOO4 
Potassium (K) 544SBooI 

544SB003 
544SBOO4 

Sodium (Na) 544SBooI 
544SB002 
544SB003 
544SB004 

Tin (Sn) 544SB003 

544SB004 
Vanadium (V) 544SBooI 

544SB002 
544SB003 

544SB004 
Zinc (Zn) 544SBOOI 

544SB002 

544SB003 
544SB004 

Notes: 
ND: Not Detected 

NS: No Sample Taken/Sample Not Analyzed 
NA: Not applicable 

5.80 

19.20 
508.00 
179.00 

ND 
99.10 
71.50 

ND 
242.00 

2.60 

10.40 

5.40 

4.50 

3.50 

3.20 
39.50 

6.40 
13.60 
24.30 

6.50 

16.00 
548.00 NA 
680.00 
469.00 
116.00 NA 
69.80 

137.00 

545.00 
4.80 4700.00 

16.50 

5.80 55.00 

3.70 

14.90 

6.40 

51.40 2300.00 

13.00 
225.00 
363.00 

For compounds detected in both the primary and duplicate sample, the concentration for both 
detections are averaged and listed as one detection. 

For compounds that were detected in only one of the primary or duplicate sample, the value of 
the detection was used. 

* Surface soil samples will be used for human health risk assessment for the Zone E report. 
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Chemicals Detected in Zone E Soil Samples 

SWMU65 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone. (fRy-.I} UTL UTL* 
Vollltile Organic Compounds (ug/kg) 
1.2·Dichloroethene (Iolal) 065SB003 2.00 2.00 700000 NA NA 
2·Bulanone (MEl<) 065SB003 NO 17.00 4700000 NA NA 

065SB005 NO 53.00 
Acetone 065SB001 195.00 NO 780000 NA NA 

065SB003 NO 69.00 
0655BOO4 34.00 N5 
0655B005 158.50 330.00 
065SB006 44.00 18.00 

Methylene chloride 0655B003 60.00 NO 85000 NA NA 
0655B006 19.00 35.00 

Semi-volotile Coml!!!.unds (ug/kg) 
2·Methylnaphlhalene 065SB007 NO 370.00 NA NA NA 
4·Chloroaniline 065SB003 100.00 ND 310000 NA NA 
Acenaphthene 065SB003 NO 120.00 470000 NA NA 

0655B006 NO 72.00 
065SB007 NO 15000.00 
065SB008 170.00 55.00 

Acenaphthylene 0655B007 NO 530.00 310000 NA NA 
0655B008 NO 46.00 

Anthracene 0655B007 NO 5200.00 23000000 NA NA 
0655B008 540.00 120.00 

Benzo(a)anlhracene 0655B001 112.50 540.00 880 NA NA 
0655B003 NO 180.00 
0655B005 NO 149.00 
0655BOO6 200.00 NO 
0655B007 NO 2900.00 
0655B008 230.00 290.00 

Benzo(a)pyrene 0655B001 100.00 440.00 88 NA NA 
0655B003 NO 200.00 
0655B005 NO 160.00 
0655BOO6 160.00 NO 
0655B007 NO 1200.00 
0655B008 210.00 370.00 

Benzo(b)f1uoranlhene 0655B001 93.50 590.00 880 NA NA 
0655B006 240.00 NO 
0655B007 NO 1600.00 
0655B008 220.00 290.00 

Benzo(g.h.i)perylene 0655B001 NO 360.00 310000 NA NA 
0655B005 NO 120.00 
0655BOO6 74.00 NO 
0655B007 NO 250.00 
0655B008 70.00 210.00 

Benzo(k)fluoranlhene 0655B001 110.00 350.00 8800 NA NA 
0655B003 NO 290.00 
0655B005 NO 310.00 
0655B006 270.00 NO 
0655B007 NO 1600.00 
0655B008 220.00 410.00 
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Chemicals Detected in Zone E 50il 5amples 
5WMU65 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone. (1'Hg=.l~ UTL UTL* 
bis(2·Ethylhexyl)phthalate (8EHP) 06558001 290.00 NO 4600 NA NA 

06558002 1300.00 N5 
Chrysene 06558001 125.00 790.00 88000 NA NA 

06558003 NO 350.00 
06558005 NO 240.00 
06558006 420.00 NO 
06558007 NO 2900.00 
06558008 280.00 400.00 

Oibenz(a,h)anthracene 06558001 NO 120.00 88000 NA NA 
06558007 NO 170.00 
06558008 NO 85.00 

Oibenzofuran 06558007 NO 4000.00 31000 NA NA 
06558008 74.00 NO 

Fluoranthene 06558001 170.00 550.00 3100000 
06558003 NO 440.00 
06558005 NO 315.00 
06558006 740.00 NO 
06558007 75.00 15000.00 
06558008 840.00 690.00 

Fluorene 06558003 NO 150.00 310000 NA NA 
06558005 NO 320.00 
06558007 NO 12000.00 
06558008 190.00 52.00 

Indeno(l,2,3-cd)pyrene 06558001 NO 390.00 880 NA NA ", ... ", 
06558003 NO 140.00 
06558006 72.00 NO 
06558007 NO 280.00 
06558008 72.00 170.00 

Naphthalene 06558003 390.00 150.00 310000 NA NA 
06558007 NO 1600.00 
06558008 42.00 56.00 

Phenanthrene 06558001 95.00 NO 310000 NA NA 
06558003 NO 260.00 
06558006 38.00 NO 
06558007 51.00 20000.00 
06558008 800.00 530.00 

Pyrene 06558001 205.00 700.00 230000 NA NA 
06558003 NO 470.00 
06558005 NO 295.00 
06558006 540.00 NO 
06558007 58.00 17000.00 
06558008 730.00 730.00 

ChloriluItd Pesticides (ut/lg) 
4,4'-OOT 06558005 3.20 NO 1900 NA NA 
alpha-Chiordane 06558001 NO 2.60 490 NA NA 

06558005 11.30 NO 
Dieldrin 06558005 25.50 NO 40 NA NA 

06558006 NO 6.17 
gamma-Chlordane 06558005 13.50 NO 490 NA NA 
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Chemicals Detected in Zone E Soil Samples 
SWMU65 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone. rmy=.ll UfL UfL· 
Heptachlor 065SBOOI 1.80 ND 140 NA NA 

DioxinlDibeR<Dlurrm (ng/kg) 
1234678-HpCDD 065CBOOI 1.77 2.06 NA NA NA 

065CB005 36.05 2.51 
1234678-HpCDF 065CB001 0.72 0.52 NA NA NA 

065CB005 15.70 7.02 
1234 78-HxCDF 065CB005 1.55 0.74 NA NA NA 
12378-PeCDD 065CB005 ND 0.42 NA NA NA 
OCDD 065CBOOI 21.20 23.60 NA NA NA 

065CB005 236.86 17.15 
OCDF 065CB005 53.90 9.69 NA NA NA 
Total Hepta-Dioxins 065CBOOI 4.04 6.36 NA NA NA 

065CB005 277.81 8.63 
Total Hepta-Furans 065CBOOI 0.72 0.52 NA NA NA 

065CB005 23.88 7.95 
Total Hexa-Dioxins 065CB001 3.00 3.22 NA NA NA 

065CB005 11.57 2.55 
Total Hexa-Furans 065CB005 6.55 1.93 NA NA NA 
Total Penta-Dioxins 065CB005 ND 0.42 NA NA NA 
Total Penta-Furans 065CB005 0.61 ND NA NA NA 

Hexachromes (mg/kg) 
Chromium (Hexavalent) 065CB001 0.17 ND 390 NA NA 

" lno~anic Compoll1llb (ms./kg) 
Cyanide (CN) 065SB003 ND 3.40 73 0.5 NA 
Aluminum (AI) 065SB001 2905.00 12290.00 7800 26000 41100 

065SB002 4080.00 NS 
065SB003 2750.00 3580.00 
065SBOO4 6490.00 NS 
065SB005 1895.00 5735.00 
065SBOO6 1230.00 1360.00 

Antimony (Sb) 065SB003 2.90 1.80 3.1 1.77 1.6 
065SBOO4 0.79 NS 
065SB007 ND 3.60 

Arsenic (As) 065SB001 5.45 18.20 0.43 23.9 13.9 
065SB002 2.80 NS 
065SB003 0.79 2.40 
065SBOO4 4.10 NS 
065SB005 0.97 5.10 
0655B006 2.00 2.30 

8arium (8a) 0655B001 15.00 25.95 550 130 94.1 
06558002 13.10 N5 
0655B003 22.80 14.00 
065SBOO4 14.00 NS 
06558005 7.70 16.55 
065SB006 7.40 6.60 

Beryllium (Be) 065S8OO1 0.29 0.86 0.15 1.7 2.71 
065SB002 0.44 N5 
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Chemicals Detected in Zone E Soil samples 
SWMU65 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone. {lHQ=.l~ un. un. * 

065S8003 NO 0.14 
065S8004 0.40 NS 
065S8005 NO 0.33 
065S8006 0.15 NO 

Cadmium (Cd) 065S8001 0.97 NO 3.9 1.5 0.96 
065S8002 0.16 NS 
065S8003 0.20 0.88 
065S8004 0.53 NS 
065S8005 1.45 NO 

Calcium (Ca) 065S8001 14750.00 15170.00 NA NA NA 
065S8002 15000.00 NS 
065S8003 3040.00 2470.00 
065S8004 94800.00 NS 
065S8005 3930.00 3560.00 
065S8006 2830.00 554.00 
065S8007 56400.00 NO 
065S8008 49500.00 NO 

Chromium (Cr) 065S8001 6.85 24.90 39 94.6 75.2 
065S8002 11.80 NS 
065S8003 23.70 18.00 
065S8004 36.50 NS 
065S8005 9.25 11.85 
065S8006 4.90 4.60 
065S8007 6.80 20.50 
065S8008 19.50 8.80 

CobaH (Co) 065S8001 2.75 5.10 470 19 14.9 
065S8002 7.30 NS 
065S8003 4.00 1.20 
065S8004 15.90 NS 
065S8005 8.70 5.95 
065S8006 0.60 0.41 

Copper (Cu) 065S8001 26.35 22.30 310 66 152 
065S8002 4.90 NS 
065S8003 60.90 71.20 
065S8004 25.10 NS 
065S8005 87.25 22.70 
065S8006 9.10 6.40 
065S8007 NO 70.30 
065S8008 51.50 42.50 

Iron (Fe) 065S8001 5740.00 22800.00 2300 NA NA 
065S8002 6160.00 NS 
065S8003 1450.00 2810.00 
065S8004 5400.00 NS 
065S8005 2350.00 7460.00 
065S8006 2150.00 1540.00 

Lead (Pb) 065S8001 48.45 96.70 400 265 173 
065S8002 6.60 NS 
065S8003 165.00 196.00 
065S8004 56.20 NS 
065S8005 59.10 42.05 
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Chemicals Detected In Zone E Soil Samples 
SWMU65 

Surface Subsurface RBC Surface Subsurface 

Name ID Cone. Cone. 0'82-.12 UTL UTL* 
065S8006 21.10 10.80 

Magnesium (Mg) 065S8001 732.00 3070.00 NA NA NA 

065S8002 1010.00 NS 
065S8OO3 188.00 259.00 
065S8004 2570.00 NS 
065S8005 117.75 652.50 
065S8006 211.00 152.00 

Manganese (Mn) 065S8001 84.40 378.50 180 302 881 

065S8002 65.80 NS 
065S8003 8.90 18.50 
065S8004 49.10 NS 
065S8OO5 13.90 59.65 
065S8006 19.30 10.70 

Mercury (Hg) 065S8001 0.16 0.38 2.3 2.6 1.59 
065S8003 0.22 0.25 
065S8004 0.06 NS 
065S8005 0.04 0.12 
065S8006 0.06 NO 
065S8007 NO 0.20 
065S8008 0.21 0.33 

Nickel (Ni) 065S8001 5.25 8.70 160 n.1 57 
065S8002 4.10 NS 
065S8003 3.10 7.50 
065S8004 13.10 NS 
065S8OO5 49.05 9.75 
065S8006 1.90 NS 

Potassium (I<) 065S8001 709.00 2285.00 NA NA NA 
065S8002 969.00 NS 
065S8003 461.00 560.00 
065S8004 1150.00 NS 
065S8OO5 214.00 740.50 
065S8006 455.00. 442.00 

Selenium (Se) 065S8002 0.77 NS 39 1.7 2.4 
065S8004 1.40 NS 
065S8008 0.45 0.66 

Silver (Ag) 065S8005 0.38 NO 39 NA NA 
Sodium (Na) 065S8OO1 171.50 529.00 NA NA NA 

065S8OO2 297.00 NS 
065S8003 441.00 507.00 
065S8004 383.00 NS 
065S8005 NO 73.10 
065S8006 89.40 210.00 

Tin (Sn) 065S8003 34.60 22.70 4700 59.4 9.23 
065S8OO5 3.50 3.70 
065S8006 NO 13.00 
065S8007 NO 33.20 

Vanadium (V) 065S8OO1 10.15 52.05 55 94.3 155 
065S8002 12.40 NS 
065S8003 2.20 4.90 
065S8004 18.80 NS 
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Chemicals Detected in Zone E Soil 5amples 
SWMU65 

Surface Subsurface RBe Surface Subsurface 
Name ID 

06558005 
06558006 
06558008 

Zinc (Zn) 06558001 
065S8002 
065S8003 
06558004 
06558005 
065S8006 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not applicable 

Cone. 
3.60 
3.70 

13.90 
242.50 

19.10 
83.70 

109.00 
127.50 

69.20 

Cone. (THQ=.}) 
15.55 

4.00 
NO 

84.05 2300 
N5 

297.00 
NS 

67.65 
9.60 

For compounds detected in both the primary and duplicate sample, the coucentration for both 
detections are averaged and listed as one detection. 

UTL 

827 

For compounds that were detected in only one of the primary or duplicate sample, the value of 
the detection was used. 

• Surface soil samples will be used for human health risk assessment for the Zone E report. 
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Chemicals Oetected in Zone E Groundwater Samples 
SWMU065 

Round 1 Round 2 Round 3 Round 4 DC 
Name Location Cone. Cone. CoDe. Cone. (TIIg=.l) UTL MCL 
VoIDIih lhrIrutIt: c-oulIIis (ur!!1 
1,2-0ichloroethene (total) 065GW004 NO 2.00 2.00 NO 5.50 NA 70 
Trichloroethene 065GW004 NO NO 2.00 1.00 1.60 NA 5 

S.mi-.oIDIih CO!!!/!.DulIIis {ull.Rl 
2-Methylnaphthalene 065GW003 NO 2.00 NS NS NA NA NA 

065GW007 2.00 1.00 8.00 NS 
Acenaphthene 065GW002 2.00 2.00 NS NS 220.00 NA NA 

065GW002 NO NO NS NS 
065GW003 NO 2.00 NS NS 
065GW004 NO 3.50 NS NS 
065GW040 2.00 3.00 NS NS 
065GW007 41.00 38.00 56.00 NS 

Acenaphthylene 065GW007 1.00 1.00 NS NS NA NA NA 
Anthracene 065GW007 2.00 1.00 2.00 NS NA NA NA 
Benzoic acid 065GW001 2.00 NO NS NS 15000.00 NA NA 

065GW004 2.00 NO NS NS 
065GW005 1.00 NO NS NS 

Oibenzofuran 065GW004 NO 1.50 NS NS 15 NA NA 
065GW040 1.00 1.00 NS NS 
065GW007 12.00 11.00 17.00 NS 

Oiethylphthalate 065GW007 NO NO 2.00 NS 2900 NA NA 
Fluoranthene 065GW002 1.00 6.00 NS NS NA NA NA 

065GW007 4.00 3.00 6.00 NS 
Fluorene 065GW004 NO 2.00 NS NS NA NA NA 

065GW040 1.00 2.00 NS NS 
065GW007 20.00 17.00 31.00 NS 

Naphthalene 065GW003 NO 60.00 NS NS 150.00 NA NA 
065GW004 NO 17.50 NS NS 

Phenanthrene 065GW007 12.00 10.00 12.00 NS NA NA NA 
Pyrene 065GW002 1.00 4.00 NS NS 110.00 NA NA 

065GW007 2.00 2.00 3.00 NS 

ChlorinDted Pestiddes (ul.R) 
alpha-BHC 065GW004 0.12 NO NO NO NA NA NA 
beta-BHC 065GW004 0.05 NO NO NO NA NA NA 

DioxinlDibelu.ofuran (pgR) 
1234678-HpCOO 065GW003 NO 106.00 NS NS NA NA NA 

065GW004 115.00 NO NS NS 
1234678-HpCOF 065GW005 NO 5.83 NS NS NA NA NA 

065GW006 NO 7.57 NS NS 
065GW040 NO 6.15 NS NS 

234678-HxCOF 065GW004 NO 2.26 NS NS NA NA NA 
OCOO 065GW001 NO 10.90 NS NS NA NA NA 

065GW003 NO 375.00 NS NS 
065GWOO4 1270.00 9.41 NS NS 
065GW005 NO 7.50 NS NS 
065GW006 NO 14.80 NS NS 
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Chemicals Detected in Zone E Groundwater Samples 
SWMU065 

Round 1 Round 2 RoundJ Round 4 RBC 
Location Cone. Conc. Cone. Cone. (THQ=.l) UTL MeL ~" Name 

065GW04D NO 6.54 NS NS 
OCDF 065GW005 ND 7.74 NS NS NA NA NA 

065GW006 ND 8.27 NS NS 
065GW04D ND 5.89 NS NS 
065GW004 ND 4.67 NS NS 

Total Hepta-Dioxins 065GW003 NO 266.00 NS NS NA NA NA 
065GW004 439.00 NO NS NS 

Total Hepta-Furans 065GW04D ND 6.15 NS NS NA NA NA Total Hexa-Dioxins 065GW003 ND 14.60 NS NS NA NA NA 
065GW004 313.00 ND NS NS Total Hexa-Furans 065GW004 ND 2.26 NS NS NA NA NA Total Tetra-Dioxins 065GW004 17.10 ND NS NS NA NA NA 

Other Come.0unds (m/f.R/ 
Chloride 065GW001 274.00 171.00 461.00 247.00 NA NA NA 

065GW002 718.00 444.00 414.00 291.00 
065GW003 NO 10.60 14.00 13.40 
065GW004 30.60 4.20 3.80 1.90 
06SGWOOS 24.80 4.30 23.30 31.30 
065GW006 ND 15.70 NO 7.60 
065GW007 27.S0 21.60 NO NO 
06SGW008 128.00 16.00 NO NO 
065GW040 663.00 149.00 432.00 399.00 
06SHW004 34.10 4.10 3.40 1.70 Sulfate 065GW001 ND 3.S0 NO NO NA NA NA 06SGW002 NO 23.60 44.30 104.00 
06SGW003 NO 24.40 22.30 28.10 
065GW004 ND 76.40 15.15 9.10 
065GWOOS NO 77.20 34.60 6S.70 
06SGW006 NO 4.60 NO 3.10 
06SGW007 4.90 17.60 NO NO 
065GW008 0.43 0.S7 NO NO 
065GW040 126.00 75.90 58.70 45.40 Total Dissolved Solids (TOS) 065GW007 NO 312.00 NO NS NA NA NA 06SGW008 NO 188.00 NO NS 

/ltOI'gtJllU: CollfPOwuIs (u/f.R) 
Cyanide (CN) 065GW001 NO 2.10 NS NS 73 7.9 200 

065GW003 13.40 4.60 NS NS 
06SGW004 9.80 NO NS NS Aluminum (AI) 06SGW001 NO NO 350.00 70.00 3700 2810 NA 
06SGW002 NO NO NO 41.20 
065GW003 21500.00 4590.00 2550.00 2290.00 
065GW004 4425.00 126.00 85.75 44.90 
065GW005 337.00 128.00 173.00 170.00 
065GWOO6 ND ND 60.50 73.90 
065GW007 101.00 183.00 60.80 NS 
065GW008 113.00 94.50 263.00 NS 
065GW040 NO NO 21.00 36.10 319 
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Chemicals Detected In Zone E Groundwater Samples 
SWMU065 

Round 1 Roundl Round 3 Round 4 DC 

065GW004 5.10 ND ND ND 
065GW005 4.50 ND ND NO 

Arsenic (As) 065GWOOl NO NO 6.40 5.70 0.05 18.7 50 

065GW002 NO NO 8.10 4.80 

065GW003 22.60 NO 3.50 7.30 

065GW004 56.25 6.40 NO NO 

065GW005 12.70 23.30 18.50 12.80 
065GW006 NO NO 2.80 2.20 
065GW007 7.80 NO 6.80 NS 
065GW008 16.20 15.10 30.70 NS 
065GW040 22.80 19.00 17.70 44.00 16.4 

Barium (Ba) 065GWOOl NO 15.60 14.80 15.40 260 211 2000 
065GW002 NO 36.00 44.70 44.30 
065GW003 NO 12.50 8.20 7.70 
065GW004 NO 23.35 10.20 6.25 
065GW005 NO 17.30 17.00 16.30 
065GW006 NO 30.30 22.40 28.60 
065GW007 54.90 48.00 50.90 NS 
065GW008 31.70 38.00 35.60 NS 
065GW040 NO 44.70 48.40 56.30 218 

Beryllium (Be) 065GW002 NO NO NO 0.24 0.02 0.43 4 
065GW003 1.20 NO NO NO 
065GW004 2.00 0.40 NO 0.24 
065GW005 NO 0.37 NO 0.27 
065GW040 NO 0.35 NO NO 1.2 

Cadmium (Cd) 065GW003 6.90 0.87 NO 0.44 1.8 NA 5 
065GW004 1.00 NO NO NO 

Calcium (Ca) 065GWOOl 79100.00 74800.00 67600.00 77000.00 NA NA NA 
065GW002 116000.00 101000.00 134000.00 136000.00 
065GW003 NO 6730.00 10300.00 9940.00 
065GW004 33400.00 81000.00 41550.00 24500.00 
065GW005 73600.00 82200.00 88100.00 55800.00 
065GWOO6 65400.00 67000.00 66500.00 65800.00 
065GW007 50900.00 49700.00 49500.00 NS 
065GW008 43700.00 21500.00 38600.00 NS 
065GW040 66600.00 48300.00 39700.00 32200.00 

Chromium (Cr) 065GWool NO NO NO 2.10 3700 12.3 100 
065GW003 245.00 93.50 61.90 49.70 
065GW004 164.00 1.00 NO NO 
065GW005 NO 1.50 NO NO 
065GW006 NO NO NO 1.30 
065GWOO7 1.20 NS NS NS 
065GW008 0.96 NS 1.60 NS 
065GW040 NO NO NO 1.20 15.5 

Cobalt (Co) 065GW003 2.50 NO NO NO 220 2.5 NA 
Copper (Cu) 065GWool NO ND ND 1.60 150 2.7 1300 

065GW002 NO NO NO 3.00 
065GW003 536.00 119.00 71.00 65.30 
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Chemicals Oetected in Zone E Groundwater Samples 
SWMU065 

Round I Round 2 Rouod3 Round 4 RBC /" 
Name Location Cone. Co"". Co"". CoDe. (THy-.I) UTI. MCL 

065GWOO4 176.00 NO 1.40 NO 
065GW005 NO NO 0.71 4.10 
065GW040 NO NO 0.78 NO NA 
065GW007 NO 1.80 2.50 NO 
065GW008 NO NO 4.20 NO 

Iron (Fe) 065GW001 6290.00 1640.00 17500.00 18600.00 1100 NA NA 
065GW002 7010.00 5400.00 13700.00 12300.00 
065GW003 7970.00 1110.00 644.00 695.00 
065GWOO4 11050.00 556.50 216.00 151.50 
065GW005 13100.00 9870.00 14800.00 12100.00 
065GW006 12600.00 12300.00 7690.00 17000.00 
065GW007 2710.00 2630.00 2050.00 NS 
065GW008 7250.00 4960.00 9030.00 NS 
065GW040 2790.00 4090.00 4360.00 10500.00 NA 

Lead (Pb) 065GW003 1690.00 349.00 224.00 207.00 15 4.8 15 
065GWOO4 306.00 2.40 NO 1.30 
065GW005 3.60 NO NO 1.70 
065GW006 8.90 5.10 4.50 7.60 
065GW007 1.70 NO NO NS 

Magnesium (Mg) 065GW001 26100.00 21700.00 33600.00 25100.00 NA NA NA 
065GW002 56800.00 28300.00 38100.00 30000.00 
065GW003 NO 168.00 220.00 304.00 
065GWOO4 NO 1655.00 730.50 460.00 
065GW005 9520.00 8290.00 10300.00 11000.00 
065GW006 7860.00 6450.00 6910.00 5830.00 
065GW007 10100.00 9340.00 8680.00 NS 
065GW008 13100.00 2950.00 9200.00 NS 
065GW040 41000.00 30200.00 25600.00 20000.00 

Manganese (Mn) 065GW001 663.00 651.00 710.00 797.00 842560 NA 
065GW002 412.00 472.00 970.00 1390.00 
065GW003 72.90 9.20 4.90 6.00 
065GW004 417.50 70.65 40.30 23.60 
065GW005 964.00 898.00 1140.00 1150.00 
065GW006 847.00 833.00 801.00 841.00 
065GW007 200.00 189.00 188.00 NS 
065GW008 357.00 245.00 352.00 NS 
065GW040 140.00 190.00 183.00 178.00 869 

Mercury (Hg) 065GWOOl NO NO 2.30 NO 1.1 NA 2 
065GW003 0.81 0.31 NO 0.23 
065GW004 5.80 NO NO NO 

Nickel (Ni) 065GW001 2.30 NO 1.30 1.80 73 15.2 100 
065GW002 NO NO 2.60 NO 
065GW003 36.00 8.60 5.80 5.30 
065GWOO4 23.20 NO NO NO 
065GW005 2.10 2.40 NO NO 
065GW006 NO NO 0.84 0.86 
065GW007 3.50 NO 2.60 NS 
065GW008 ND ND 1.50 NS 
065GW040 NO NO NO 2.00 42.2 
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Chemicals Detected in Zone E Groundwater Samples 
SWMU065 

Round 1 Round 2 Round 3 Round 4 

065GW002 33700.00 26800.00 28100.00 23100.00 
065GW003 ND 9040.00 5930.00 5420.00 
065GW004 2735.00 4285.00 1825.00 1270.00 
065GW005 12500.00 13900.00 12700.00 12100.00 
065GW006 ND 12300.00 9540.00 7450.00 
065GW007 12400.00 9910.00 11000.00 NS 
065GW008 17700.00 4820.00 12400.00 NS 
065GW040 13500.00 11200.00 12000.00 9870.00 
065GW003 NO NO 3.40 NO Selenium (Se) 

Sodium (Na) 065GW001 296000.00 205000.00 371000.00 244000.00 
065GW002 574000.00 229000.00 292000.00 212000.00 
065GW003 285000.00 108000.00 80400.00 73300.00 
065GWOO4 NO 27350.00 22000.00 11650.00 
065GW005 NO 29700.00 40600.00 50400.00 
065GW006 NO 21500.00 29800.00 17400.00 
065GW007 50200.00 44200.00 43800.00 NS 
065GW008 119000.00 17800.00 73500.00 NS 
065GW040 518000.00 363000.00 339000.00 280000.00 

Thallium (TI) 
Tin (Sn) 

Vanadium (V) 

Zinc (Zn) 

Notes: 
NO: Not Detected 

065GW002 
065GW003 
065GW004 
065GW001 
065GW003 
065GWOO4 
065GW005 
065GW006 
065GW008 
065GW002 
065GW003 
065GW004 
065GW005 
065GWOO6 
065GW007 
065GW008 

NS: No Sample Taken/Sample Not AnaI}ZCd 
NA: Not applicable 

NO 
219.00 
157.50 

NO 
62.50 

162.00 
NO 
NO 

4.30 
NO 

1290.00 
393.00 

NO 
NO 

19.10 
5.70 

NO 2.80 
62.80 44.50 

NO NO 
8.50 1.70 

18.00 6.70 
NO 0.96 
NO 0.83 
ND 0.99 
NO 2.50 
NO NO 

248.00 88.15 
18.85 17.10 

ND NO 
18.80 68.70 

NO 6.50 
NO 8.50 

For compounds de1<:cted in both the primaIy and duplicate sample, the concentration for both 
de1<:ctiODS are aveJBged and listed as one de1<:ction. 
For compounds that were de1<:cted in only one of the primaIy or duplicate sample, the value of 
the de1<:ction was used. 
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NO 
36.50 

NO 
2.90 

12.00 
1.20 
1.60 
NO 
NS 

7.90 
80.90 
17.40 
6.20 

152.00 
NS 
NS 

RBC 

NA 

18 NA 50 
NA NA NA 

0.29 5.4 2 
2200 NA NA 

26 11.4 NA 

1100 27.3 NA 
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N Shallow Groundwater Elevation (ft. above msl) 
• Shallow Groundwater Monitoring Well 
:\: Fence 

I\. Figure B-1 
~ Shallow Groundwater Contour Map, May 2002 
N SWMU 65, AOC 544, and AOC 546, Zone E 

N Railroads 
..... N Roads 
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O~~~~2iiiO~0i;;;;;iiiiiiiiii4i;i00 Feet Charleston Naval Complex 

o AOe Boundary Zone Boundary 1 inch = 300 feet CH2M-lILL 
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/ AOC 546 
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LEGEND 

IJ- CATCH BASIN &: PIPING 
(CLEANING REQD) 

181 OIL/WATER SEPARATOR 
(CLEANING REQD) 

{)O- STORM DRAIN SYS. 
(CLEANING NOT REQD) 
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/1 

BUILDING MATRIX 

Building Number 221 

Square Footage 4,370 

Map Location K-42 

Zone E 

EBS Binder No. 86 

Street Address I I 15 Truxtun Avenue 

Use: "Pickling"/galvanizing plant until 1983. Thereafter, 
building 22 I served as a lead storage facility, both bare & 
encapsulated. 

Year Built: 1970 

Historic (YIN) N 

Notes: Site of AOe 544, "pickling" plant. Site ofPSWMU 129, 
pickling operation. Site ofPSWMU 130, lead storage. 

10120/99 



South Carolina Department of Health and Environmental Control (S.C.D.H.E.C.) 
Underground Storage Tank (UST) Assessment Report 

Date Received 

State Use Only 

I OWNERSHIP OF UST(S) 

Submit Completed Form to: 
UST Regulatory Section 
SCDHEC 
2600 Bull Street 
Columbia, South Carolina 29201 
Telephone (803) 734-5331 

Agency/Owner: Southern Division, Naval Facilities Engineering Command, Caretaker Site 
Office 

Mailing Address: P.O. Box 190010 

City: N. Charleston State: SC Zip Code: 29419-9010 

Area Code: 803 Telephone Number: 743-9985 Contact Person: LCDR Paul Rose 

II SITE IDENTIFICATION AND LOCATION 

Site J.D. #: Not regulated 

Facility Name: Charleston Naval Base Complex, UST 221-1 

Street Address: South Hobson Avenue 

City: North Charleston, 29405-2413 County: Charleston 

III CLOSURE INFORMATION 

Closure Started: 14 Jtme 1996 Closure Completed: 18 June 1996 

Number ofUSTs Closed- I 
N/A SPORTENVDETCHASN 

Consultant UST Removal Contractor 

IV. CERTIFICATION (Read and Sign after completing entire submittal) 

I certify that I have ~naI1y examined and am familiar with the information submittcl in this and all attached do<:umenls; and lbatbased on my inquiry "fthose individuals respon;ible for 
obtaining Ibis infomJalion, I believe that tbe submincd infonnalion is true, 3<;curak: and complete. 

LCDR Paul Rose 
Name (Type or Print) 

Signature 



v. UST INFORMATION 

Tank I Tank 2 Tank 3 Tank 4 Tank 5 Tank 6 

A. Product... ............................................... . 
Waste 

B. Capacity ................................................. . Oil 

280gal. 

C. Age ........................................................ . 
> 20 yrs. 

D. Construction Material... .......................... . 
Steel 

E. MonthlYear of Last Use ......................... . 

1984 

F. Depth (ft.) To Base of Tank ................... . 

5' 

G. Spill Prevention Equipment yIN ......... . 

N 
H. Overfill Prevention Equipment yIN ........ . 

N 
I. Method of Closure RemovedIFilled ..... 

1. Visible Corrosion or Pitting yIN .......... . 
R 

K. Visible Holes yIN ................................. . N 

L. Method of disposal for any USTs 
removed from the ground (attach disposal manifests) 

The UST was removed from the ground, drained, and cleaned. It was then cut up 
for recycling as scrap metal. See Attachment III. 

M. Method of disposal for any liquid petroleum, sludges, or waste waters removed from the 
USTs (attach disposal manifests) 

The residual waste oil was recycled. 

N. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
UST 

The tank was in good condition. No corrosion, pitting, or holes were observed. 



VI. PIPING INFORMATION 

Tank I Tank 2 Tank 3 Tank 4 Tank 5 

Steel 
A. Construction MateriaL ..................................... . 

5' 
B. Distance from UST to Dispenser. .................... .. 

C. Number of Dispensers ..................................... .. 1 

D. Type of System PiS ......................................... . N/A* 

E. Was Piping Removed from the Ground? yIN .... Y 

F. Visible Corrosion or Pitting yIN ...................... . N 

G. Visible Holes yIN ............................................ . N 

H. Age ................................................................. . > 20 yean 

I. 

• UST 221-lwas a gravity fed holding tank for an oily 
water separator. It was periodically emptied by suction. 

If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

Pipes were mildly corroded, but overall in good condition. However, the feed 
pipe from the separator to the UST had a loose mechanical connection at the UST. 

VII. BRIEF SITE DESCRIPTION AND HISTORY 

Bldg 221 is a former pickling plant and galvanizing shop located inside the 
Controlled Industrial Area ofthe Charleston Naval Shipyard. Building 221 was 
part of the Bldg 56, Pipe Shop area. The oil/water separator and tank system at 
the Bldg 221 site was part of a stearn cleaning pad. The pad was used for cleaning 
oilylgreasy parts and components. A drain in the pad emptied into the oil/water 
separator. In 1983-1984 the operation was shut down. 

Most of the water present in the Attachment I photographs is the result of a 
leaking water pipe adjacent to Building 74. See Attachment I. 

Tank 6 



VIII. SITE CONDITIONS 

Yes No Unk 

A. Were any petroleum-stained or contaminated soils found in the UST 
excavation, soil borings, trenches, or monitoring wells? 

If yes, indicate depth and location on the site map. X 

B. Were any petroleum odors detected in the excavation, soil borings, 
trenches, or monitoring wells? 

If yes, indicate location on site map and describe the odor (strong, mile 
etc.) X 

C. Was water present in the UST excavation, soil borings, or trenches? 

If yes, how far below land surface (indicate location and depth)? X 
QW was 6" deell thrQughout the excavation GSL 5' 

D. Did contaminated soils remain stockpiled on site after closure? 

If yes, indicate the stockpile location on the site map. 

Name of DHEC representative authorizing soil removal: X 

E. Was a petroleum sheen or free product detected on any excavation 
or boring waters? 

If es indicate location and thickness. y , [ * sheen X* 



IX. SAMPLE INFORMATION 

S.C.D.H.E.C. Lab Certification Number 10120 ..... " 

Sample # Location Sample Typ Depth' Date/Time o~1 Collecte OVA# 
(SoillWater) r. . D. 

SPORT Bottom center of excavation. Water 5' 6117/96 R. Not 
0080-1 1430 Atkins Taken 

SPORT West end oftank. Soil 3' 6/17196 R. Not 
0080-2 1430 Atkins Taken 

SPORT East end oftank. Soil 3' 6/17/96 R. Not 
0080-3 1430 Atkins Taken 

* ~ Depth Below the Surrounding Land Surface 



X. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to collect and store (preserve) the 
samples. 

After the removal of UST 221-1 soil and ground water samples were taken. Sampling 
was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST Assessment 
Guidelines. 

The samples are identified as follows: 

Ground Water Sample 
Soil Sample 
Soil Sample 

Detachment Charleston 
UST221-l 
UST221-2 = 

UST221-3 

General Engineering Labs 
SPORT -0080-1 
SPORT -0080-2 
SPORT -0080-3 

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill 
the sample containers leaving as little head space as possible and immediately capped. Soil 
samples were extracted at the tank ends just above the ground water level. The ground water 
sample was taken from the bottom center of the excavation. 

The samples were marked, logged, and immediately placed in sample coolers packed with 
ice to maintain an approximate temperature of 4 C. Tools were thoroughly cleaned and 
decontaminated with organic-free soap and water after each sample. 

The samples remained in the custody ofSPORTENVDETCHASN until they were 
transferred to General Engineering Laboratories for analysis as documented in the attached 
Chain-of-Custody Record. 



XI. RECEPTORS 

Yes No 

A. Are there any lakes, ponds, streams, or wetlands located within 1000 feet 
of the UST system? 

['Cooper River 103'] X* 
If yes, indicate type of receptor, distance, and direction on site map. 

B. Are there any public, private, or irrigation water supply wells within 1000 
feet of the UST system? 

X 
If yes, indicate type of well, distance, and direction on site map. 

c. Are there any underground structures (e.g., basements) located within 100 
feet of the UST system? 

X 
If yes, indicate the type of structure, distance, and direction on site map. 

D. Are there any underground utilities (e.g., telephone, electricity, gas, water, 
sewer, storm drain) located within 100 feet of the UST system that could 
potentially come in contact with the contamination? 

['water, stonn drain] X* 
If yes, indicate the type of utility, distance, and direction on the site map. 

E. Has contaminated soil been identified at a depth of less than 3 feet below 
land surface in an area that is not capped by asphalt or concrete? 

X 

If yes, indicate the area of contaminated soil on the site map. 



Attachment I 
SITE MAP 

You must supply a scaled site map. It should include all buildings, road names, utilities, tank 
and pump island locations, sample locations, extent of excavation, and any other pertinent 
information. 

Site Maps I, 2, and 3 
Photographs 1,2, and 3 



Attachment II 
ANALYTICAL RESULTS 

You must submit the laboratory report and chain-of-custody form for the samples_ These 
samples must be analyzed by a South Carolina certified laboratory_ 

Certified Analytical Results 
Chain-of-Custody 



Attachment III 

Certificate of Disposal (tank) 



UST 221 

-

Photo I: UST 221-1 before removal. 



-

UST 221 

Photo 2: UST 221 being removed. 

Photo 2: UST 221 excavation after removal of the UST. Electric line is being 
indicated. 
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Attachment n 
ANALYTICAL RESULTS 

You must submit the laboratory report and chain-of-custody form for the samples. These samples 
must be analyzed by a South Carolina certified laboratory. ' 

Certified Analytical Results 
Chain-of-Custody 

) 



GENERAL ENGTh"EERING LABORATORIES 
Mcr:rinlf today'.r IICCd.r ",itb (1 v;";u" Jor rorno/TOIV. 

CERTIFICATE OF ANALYSIS -

SIlpc;-tisar of SJdp BuiIdi:oa .k Ccm>cuioIl 
SI.lPSHiP-P_Dc,"",-EaY. 
1899 NonhHat.onA ... 
Nanb.o'r!n'Oo, South ~l9405-1106 

Camocc Mt.BmHlrn 
l'nljeot.DesaipDcm: SI.lPSHIP-l'Dmmowll Pc""."..,r 

=NPWCDOI96 J4>0nDaro: Juao27.1996 P",e 1 aC" 

sampl8m : SPORTOOII).l 
Labm : 9606324-01 
MaIIU :Gr0mxiH20 
DAlZ-CoUccu>cI : 06/17/96 
DMcRocomd • 06I11111J15 
PriarI1y : IImulne 
Callecrar : Cleat 

PDtlUDOIir QaalJrJII1' ~I DL RL Unlil DF~D. TIme BlIIdI M 

, ... oIatIIoO ......... L lTEX-4it_ 
11_ U 0.00 1.DO UXl -all 1.0 RMB 06ll1R6 10-'8 115230 I 
!a.,n...- 4.90 1.00 UXl 11&"1 1.0 

. 
r ...... ,U 0.00 1.00 :z.oo 01111 1.0 
XylaJer (I'OTAL) 11.7 1.00 4.00 1I&i1 1.0 
N~ 3-4.7 1.00 UXl "111 1.0 

El1nctaloJe Orpllc8 
P«rn-""-Ar_IcH,u-bafts.16 _ 
Arwnsptubmft 
A_ophrby""" 
~ 
BaIZO(a)ollll-onocoe 
BCIZO(a)pymoa 
!Ic:o:zo(&)fIoormtbene 

~ 

~-o.ry...,.. 
.Dibcm.a(a,h)ombr"""U 

I'1uanmheaa 
"-
Jlldm:l(1~ 
Nipbr1t"Jme 

1'1IaI_ 

~ 
)l1IIII.u..q.a 
Macmy 

", ~ 

.... ADmtc 

U O.lJO $.00 10.0 -&11 I,D BOG 06/lS/96 1950 
U 0.00 ,.00 10.0 -&11 1.0 
U O.lJO $.00 10.0 .." 1.0 
II 0.00 ,.00 10.0 "&'1 1.0 
U 0.00 S..oo 10.0 11&"1 1.0 
II O.lJO ,.00 '10.0 vlll1 1.0 
II 0.00 ,.00 10.0 vIII 1.0 
U 0.00 ,,00 ,'10.0 IIIIl 1.0 
U 0.00 ,,IlO 10.0 11s/l 1.0 

U 0.00 5.00 10.0 11111 1.0' 
U 0.00 ,,00 10.0 "1/1 1.0 
II 0.00 ,.00 10.0 IIs/l 1.0 
tr 0.00 5.IJO 10.0 11111 1.0 

1M 5.00 10.0 ,,&11 1.0 
U 0.00 ,.00 10.0 1l1li 1.0 
U 0.00 s.oo 10.0 11s/l 1.0 

I 0.22S 0.01'" 0.5OD uJI1 1.0 RM1 06fl0IJ6 1312 
1 2.61 2.49 10.0 l1li1 J.o NRM 0&Il1D6 2338 

13.4 JJ6 10.0 "III 1.0 

PO Ral 30112· Chorits'M, SC29417· (803) 556-3171· ;:.,. (803) 766-1178 0960632401* 

6 ............. -...,..:b!.-.:r 

86220 2 

16170 N 
16194 3 

• 
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GENERAL ENGIl'c'EERING LABORATORIES 
Me.tling today '$ ncu/t w;t/l " 1';11(1" Jor lumvrtvw. 

CERTIFICATE m' ANALYSIS 

SupttYisct of Ship lIDildinI '" Conv.mco 
stJP5HIP-PortsmmIlIlJ>mrhmtll'-!!m' 
1199 Nonil Hoboon A .... 
Nanh o..ru-n. SoIlIII Ccrolinl~2106 
Mr. 8iI1.Hico 
stJPSHJP·Port:m1D1Ilh O' .. cb ..... t 

sompI.m : Sl'ORTIlOIo.l 

Borium 
CodnIium 
c::bromiwn 
Le:uI 
S.l<:uilma 1 

133 
S.30 
221 
m 

4.:30 
G~porDI 0-...,. 

I Rcc.l'OIZo. H,d:J ... ubaoJ 9.0& 

... tDllowfftJl prop proc:odIIns ... n p.rtormodt 

OCJMII BaJC/Nculrll Coo .... """. 
M=ury 
TRACE 

~71 
N""",brnzma-tS 
1" T aphoayI..u4 
Bmm.olumcll ena 
Dihroatoil_ 
TaluozIe.<II 
~ 
DlbrOlllD~ 

Tolueno-4I 

M:Mdbad 

1.41 
Ml 
M3 
-.. 

Tost 

)11510 
M510 
M610 
lITEX-i260 
BTEX-i260 
lJIEX.I!26O 
NAP·I2&! 
NAl'-I26O 

NAl'·8260 

DL 

0.01563 
0.0970 
~ 

58.6 
'6.0 
49.1 
88.1 
103. 
98.1 
18.1 
103. 
91.1 

EPA8260 
EPAlnO 
EPA601DA 
EPA9117OA. 
EPA3SlO 

1.13 
1.43 

RL Ullila 

10.0 VJil 
,.flO 11s11 
10.0 11Iil 
5.00 VJil 
S.IlO u;/l 

2oDO mgJl 

(43.0.101.) 
O~.o-IU_) 

03.o-1~.) 
(10.0 • 121.) 
(67.7.135.) 
(76.1.121.) 
110.0· 128.) 
(67.7 -135.) 
(76.1.1'22.) 

I 

Pap :z"t4 

DF Allalyst Dote Tt_ B.aIdI )( 

1.0 
1.0 MtM 06n1l96 2338 16194 3 
1.0 
1.0 
1.0 

1.0 JI!N 06a4/96 102!i 86311 4 

OWL 06i20It5 1600 16220 5 
RMJ 06119/96 123D 1&170 6 
l'GD 06l20I96 1530 Bal94 1 

• 

.) 

) 



• 
GENERAL ENGINEERING LABORATORIES 

"",NPWCOOl96 

." 1rI.7 

?"'-

CERTIDCATE OF ANALYSIS 

s~ DC Ship BvildIlI& ACaavonicn 
StlPSHIP.Potuuu:nnb. Det·ebmtt'-&V. 
1899 Nonh lfo""""A ... 
Nanh OIazIa_ Soutb. CaroIlIIa ~-2106 
Mr_Bmmm 
stlPSHlP-Pcrtr:nauIIl Dew:bm_ 

, SPO:R.T008C).1 

l!J'A 1410 
EPA J(JQ5 

l. ""'" qwoIili ... ill Ibis"",en...., deI"a=! .. folknno: 
...... . _ .... IDM-.£ moIyIII ",accmcen_1t:o& 1ll1':IIMIqIOIIinIIimiI(lU.)md . .,.,aIcZ"lhlllihcdcuaiCllllimil (IlL). 

'bd!<:aIeo duIllhe 1IIlAIyre w" "'" cIotccIcocl.1l1 _ pqIlIt Ibm II:a do ......... JimIL 
:mo-"'"' I '1ua1Lty comrcl anJlyIe!KOY~ Is ouaIda of spocitied ICC in ...... cti..n.. 

AL-41040 
CA-2019 
D£-SCUll 
HIi·SCDU 
NC·233 
11-135 
TN·02934 
VA-rom 
WI· 999887790 

AZ-=14 
CT-PH~I69 

FL· Ea7lS6JB7294 
MS -101211 
NY-ll~1 
SC-ID12O 
tJT·E-Zl 
WA-C223 

Al.-41C=O 
CA.I-I023/.2D56 
FL. El7412i174,. 
NY -11"11 
SC·I~11 

ur·B-227 
WA·C225 
PA-6&-4t5 

AZ·~14 
CT.PH.o115 
MS-29"11 
Rl-Ill 
TN. 02934 
VA·DDl11 
Nl·7901n 
wv-m 

• 

, 

• 

PDie 3ol4 



GENERAL ENGINEERING LABORATORIES 
Muring tnda)"s n~.d.f ..... ith a ''i:slf>!ljor "''''0'''''''''. 

CERTIFICA~.O~ ~ALYS~. _____ • ____ _ 

a:: NPWCOOl95 

~of Ship Bui1dinJ &: Oowr:siDcl 
511PSHIP-1'DnmlomIl DolKhtn"".£uy. 
1899 NoM HoblOll A~ .. 
Nri 0wIl:.sImI. S01Im C .. ollna :z9.4OS·2106 
Mr.BiRHIoa 
SUPSIUP-l'oltmIOlIIh DelecbmQ>J 

'ThiId»U~1w bacn~wI~ 
in ~"'bh O ..... a1£Dcineam&~ 
,tabiSaId oJ>OftIlnl proetdureo, Pl __ direct 

II11 question. ro your PIoja:tM .... ,cr. Kc= B\ab:u&y 01 (8(13) 769·7386. 

, 

• 

') 
V 

, 
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GENERAL E~GINEERING LABORATORIES 
M<eling totiay'$ "tltri$ with" I'is;,m [or tomonv .. , 

CERTmCATE OF Al'.,ALYSIS 

• 
C1ImI: SUpQ <isu' of ShIp Buildiq J; Convmioa. 

I 

SUPSHIP·Porum .. 1h n.mc"""",,·Euv. • 
1I~ Nrmb Hob&oII AYL 
NonII ~ SoutII Cotolina :zg.ws~104 

Cmt .... Mr. Bill Hi.as 
PIojllCt Dcac::ipQan: SUPSHlJ'..;v.",wvill DoIII<IIm=t 

=NPW0XJl96 R.oport o..r.: lUJC17. 1996 Pap lof4 

SlIII1pl.m : SPOR.70080-2 
L4bm :9606~ 

MIU!:t : Sail 
Due CcJJCCled : 06117/96 
DIl>I Received : 0&/11/96 
PIiDri1y : RCUIiDo 
Colleaor : Clieal 

Parwme .... QlIalIllrr R_ DL RL UIIl1I DF AIIIlJIt Dille Th ... Batell M 

l VoIodJo0l1l_ ". " 

, 1ITEX·4~ 
-1_ t1 G.DO 1.IlO 2.00 .. 1.0 lAC OM9/96 09-13 16165 1 
~ 1 L30 1.110 2.00 1I&'1r:I 1.0 
ToIucno U 0.00 1.00 2.00 1IJ/ki 1.0 
Xylona cror At.) 6.so 1.00 4.00 ~ 1.0 
NapIuJIolcnc 4.70 UIO l.OO IIA 1.0 
~IaOrpnlao 

PoIJ-r.. nr-iI: H']lII c:=boN. J6 it...w 
......... '¢"'""e U 0.00 1650 3300 .. 10. leB 06l2SJ!l6 2031 16390 2. 

~ U 0.00 1650 3300 IIJ/kc 10. 
~ t1 0.00 1650 3300 uA 10. 
Bcazo(a)oadlnc:ma U 0.00 1650 3300 ull'kl 10. 
:a1l12O(.~ t1 o.co 1650 3300 balk; 10. 
:&aIzo(b~ U 0.00 1650 3300 IIIikI 10. 
B~ U 0.00 1650 3300 aII'kI 10. 
lIen=OOn~ u 0,00 1650 9300 .. 10. 
am- t1 0.00 1650 3300 • .,q 10. 
DIho=(a.II)orItI1nocoo:tIe u a.oo 1650 3300 ""'" 10. 
FbIor",_ U 0.00 1650 3300 ""'" 10. 
FIama. U a.oo 1650 3300 ""'" 10. 
JadaIo(l.2.3~ U 0,00 leD 3300 u&lkl 10. 
N~ U 0.00 leD 3300 1IBIkI 10. 
Pt- maa. U 0.00 1650 3300 "IIkI 10. 
Pyrcu U 0.00 1650 3300 "like 10. • 

MoIIIs.baIJIII 
MoI=y OAI0 O.llOl43 0.200 I1I&'kI 1.0 RM1 06I2lJ96 16(K lUTZ N l SiI_ .Il 123 3(10 • .,q 1.0 wee 06IZ1J96 1'* 8151115 3 
AaOllie 2120 92.1 500 .. 1.0 

PO lIolI30712' Chllrlc:slOtL SC2.9417· (803) 556-&171· FAlt (1103) 766-1178 '96Q63U.Ol. 
A "",--1 __ '-'_ 



GENERAL ENGINEERING LABORATORIES 
tV~~tilig today ,. "fJ.ecls with a ";s;nll fn, t(lMVnvW. 

CER11flCATE OF ANALYSIS 

511}>C"isar of Ship BuWIiq .. Con .... iCIl 
SUPSHIP-I'm1smau1h DeIllC!uncru-EnY. 
1199 Nanh H.oboaa A .... 
Nanb Qa:lel1on. Sowh Ca:aIim 2940'.2106 
Mr. Dill HiI:a 
SUPSHIP.1'orIImwIh D._ 

Report Dm: ]""" :17, 1996 

ScnplaID 

B.m.m 
CIIImium 
a.ommm 
!.ad 
Sda>i1mt 
~~IIIt1tl~ 

alllec. Peuo. Hychocari>aDs 

33300 
2000 

68200 
259000 

321 

.. tollowtJlt prop proada ....... rapmonmd: 
GCiMS BUOIN .... a1 Compounda 
Matcmy 
TRACE 

CoIouDeata 

A dih1~ ... was Iequirod for EmacubIa OzcIDlia <lie 10 ma.ai1 
ia."d."."..,. M UaWl, &be da_ \iJai1i ore cls¥u.d. 

DL 
3.2.. 
4.&0 
2905 
5SS 
70.1 

10.0 

RL VAl" 
500 II&Ik& 
~D "sikl 
SOO ""'" ~ "8/1<1 
~ \IfIk& 

~.oma:Jlq 

SIIITI>pIe R ... ....,. T .. , ..... ,'lIo AuqllUle LImI1s 

1-~biphmyl MIlO 0.110" Qo.o-11!,) 
N"m.~ MIlO 0.110" ~ (13.0-120., 
» T 1l'jIbeny\-d14 M610 o,aoo (37.3 -l2!.) 
limrnODII"roho"rpM BTEX-8'''iO 101. (59.7 -IS.) 
Dihmmallucrom=hma BTEX082150 101. (74.0·121.) 
1''''-1>118 B'fEX.8215O ps.o (53.4·161.) 
lhtuno1luarot tHe NAP-IlI5O 101. (59.1-I"J 
Dibromofluorom.Wne NAl"'260 101. (14.0. 121.) 
TollIaU>d8 NAl'.n60 91.D (53.4-161.) 

POB"" • • 

, 

• 
Pqalof4 

Dr Au./yIt Dala lbra. Baldi M 

1.0 
1.0 wee 06121.9' 1404 8619$ 3 
1.0 
1.0 
1.0 

1.0 lEN 06Il6JIJ6 IlDD ~"2l 4 

GWL 06lJj/}6 1630 l6lllO 5 
RMJ O6tl1l.96 1SOO 161n 6 
DVW 06f21J/fl6 1745 16m < 7 

• 

) 



GENERAL ENGINEERING LABORATORIES 

COIlIICI: 
Project Oeocripc;lm: 

=:r,PWCOO196 

Merring today', n~td.1 wit" a miDlI (cPr IO,r.I)ITfIW, 

CERTIFICATE OF ANALYSIS 

Svpcvlsor at Ship lIulldinl" C-~ 
SUPSHIP.P""""""dl Do~. 
1899 Nar1b HoDJon An. 
Nar\h Charla ...... Somh Camlln~2940:M.1 06 
Mr. DiU Hien 
SUPSIIIP·P=dl DeU>Cltmalt 

Ropon Dote: I""" 27,1996 

SamplcLD : SPORi\lQSO.l 

M.Mt:IIIod 

loll 
loll 
lol3 
lol4 
lol' 
M6 L'l7 
:-

Tho quali&:a ill rills "PC!('" dtfiIIed u followr: 

EPA 1260 
!!PAI270 
l!PA'OlDA 
EPA90n 
l!PA3"0 
EPA74n 
EPA 30$0 

• 

J indic&las prcsooce of mWyra ou COlIC"""';"" lcull ... "h" roportiDl Uml1 (RL) IIIlIl pwzr rh:m rho cIe~ Ilmi1 (DL). 
tllndlcalUlhaI Wllllllytl ..... 2IOt det<.cWI ... ~ """"'" rbIIIlb. datoc: ..... 1lmiI. 
• incIiclia = I q1lllily OOIIImIlIlIIIyta tcCO\'CIj' is ""Iridc of ~ ~ aUoria. 

AL.41040 AZ-AZOSI4 
CA. -:019 cr - PH-Ol69 
D!-SCD12 fL-EI7156117294 
ME -SCD12 MS -10120 
NC - 233 NY' • USOI 
RI -135 SC - 10120 
TN -02934 I1r • E-~l 

SPIt-ban....,. Cutlllcadoaa 

AL-41115O 
CA-I-l023i2D36 
fL • E87472181e1 
NY -1130:1 
SC-lm2 
I1r.E·:m 
WA-Cl2S 

AZ-AZDS14 
cr-PH-D17S 
MS ·29417 
RI-138 
TN.Ql934 
VA-OOlll 
I'U .7900Z 

PO B"" ~071l' CbnrlatOll. SC ll'''1 7· (803) 5S6-8171' r.. .. (803) 766-1178 -
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GENERAL ENGINEERING LABORATORIES 
M~<tlllg '(Jda.}"s /Iud.. with u vision fur tomormw. 

CERTIFICATE OF ANALYSIS 

Suparisor of Sblp Buildlns &. ConvcniaL 
SUPSHIP·l'ou ...... UIII ~-Emr. 
1899 North HoboollAve. 
NonIt OwlCllOll. SoUlh C...,1lna 29405-2105 
Mr. BiD liioD 
5UPSHIP.I'DlUIIIOIIIh !)ete ...... eot 

SunplaID 

TbIs cbaupcrthas boaIl"'Pzrod mI_ 
;" 1CCOIdaru:. with GenmI J!n:m-;nl LobaraIaDa 
.tmlmI DpandDc~. P1..,... d!z=t 

: SPOR1'OO804 

. ~ "')'Ollr Project MIz>"p,ItIzat BIIkmoy .. (803) 769-7386. 

POBox 30712- Owcl.,.tun. SC l\l411· (803) 556-&111· Fox (803) 766-1178 -
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GENERAL ENGINEERING LABORATORIES 
Mr:rfinr fvr/uy'S /leeds with a "is'"" for .mllnrr,?w. 

CERTIFICATE OF.~ALYS~ _________ _ 

SuporYisGr of Ship BuDdin, "C<otvcniw 
SUPSHIP·l'on.saraII:h DCl'"bmnn·&v. 
IB99 Nmth Hobson Ave. 
Nonh ChariCllall. SOIIlh CIRlIino 2941)S..21D6 
Mr. BID HIllS 
SUPSHIP·l'onsmoulh Drnrhm .. , 

... :JlPWCOOI96 

(
, ','!IIe OrguiCS 
• JX.4 iIuIt ......... 
Tal ...... 
Xy\f;R (l'OTAL) 
N.pllllr~ 

SIIIIPlcID 
LablD 
Mom 
D .. eoUoctod 
Dam R=lved 
PritniIJ 
Co~ 

Rualt 

u 
u 
u 
} 

u 

0.00 
Il.S9O 
0.00 
2.10 

0.740 
EldnosabII Orpales 
I'~A.-.,H~-J6il_ 

~ U D.DO 
Acarrrphlll~~ U 0.00 
~ 0 0.00 
BIIIIJIl(I)anlllncoDe U 0.00 
JIarm(,,,,,",,,, U 0.00 
Br=r(II)IluarrInrhena U 0.00 

B~~ U 0.00 
1IcouG{k~ U 0.00 
a.,..... U om 
t>ibemo(a,bJInWIICQ" u om 
~ U 0.00 
~ U 0.00 
Jadoag(l.%.3~ U 0.00 
)\Irrph"'"'_ U om 
~ U 0.00 
I')1a1G U 0.00 

MeIaIt AJuI,.. 

I
t.facant 
.~ 

1 
1 
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: O6Il1fl6 
:06I11J96 
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IlL 
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650 
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65D 
650 
650 
65D 
650 
650 
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125 
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Pq.lo14 

RL Uails Ill' AIIaI1Jr Dala Tlmo BDIdt M 

2.00 vEA<l 1.0 }AI:. fl6it9,96 1303 861&5 1 
2.00 IICIk& 1.0 

. 
2.DO ueA<I: 1.0 
4.DO IIIikI 1.0 
2.00 uC/q l.D 

1300 uJil<c 4.0 JCB 0612$6 2104 W90 :1 
1300 ua/l<l 4.0 
1300 ""k, 4.0 

1300 u&lta 4.0 
1300 IIIikI •. 0 
000 ua/l<l 4.0 
l30D ull'k& 4.0 
uoo uli'k& 4.0 
1300 u~ 4.0 

1300 uIJ'k& 4.0· 

1300 ¥& 4.0 
1300 "1/1<1 .u 
1300 uJ/ka 4.0 
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1300 01/1<, 4.0 
1300 IlCikI 4.0 

0.200 mg/k; 1.0 IlMJ 1l6I2lII6 1606 86117. N 
SOD 1I~ 1.0 wee D6Illl96 1409 8619' 3 
SOD v;tk& 1.0 

PO til»< 30712' Ch:rrtcs1Dll. SC29417· (803) S5~8111 • Fox (11m) 166-1118 096OC1324-03-
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GENERAL ENGINEERING LABORATORIES 

CERTIFICATE OF A:-lALYSIS 

BII<i1Im 
0Idmi= 
Cmxnium 
W4 
Selenium 

Gt-"·aI ChImIaIry 
. 1oc.. Ptom. H)'dzocabans 

Supt.rvUor of sblp I!uildin, & ConTmiml 
SUPSHIP.PDtIJOIOIIIIlD,"rb,»~. 

1899 Nonh Hobsllll Aye. 
Nardi Ch:D:!es1Dllo Somh CIlO!lna ~-2106 
Mr.1Ii11 Him 
StlPSllIP·P"""""Ulh PeuOhmom 

Itt:port OlIO! 1_ Z7 .1996 

: SPORT008~l 

Rallll: DL 
21200 3.32 

531 ".IS 
392DO 29.1 
11100 US 

389 71.5 

115 10.0 

4 fOJIowID, p .... p prooedI1 .... WI", perlDrllled: 
ClCIMS BucJNcunI Campounds 
M......,. 
TR.ACE 

OJ_ails 
A clil ..... WIll tel\Wred. for i!xttacllll1.0"Wcs doe to maIIix 
~. Ma ... 1llr.1be cWe.:Ooe limits am tln-oi:ed. 

IlL tllIIIII 

$XI "8IkJ 
250 . lIIikI 
$XI 11gfq 
250 u&/k& 
250 a&fq 

~mBfk8 

Sum;aqR--r Tuc P..-", Acupuble LIm ... 

.~yl M610 89.0 (3O.D.11S.) 
NlIrub." ...... dS M610 ~.7 jl3.D·12I.) 
p-TOIJlbm7I...n4 MUD 97.0 CJ7.3 • 121.) 
:BromofluarDl>oaaDlo BTElt-l260 104. (59.7 • 159.> 
~ BTEX-a260 10l. (74.0. 121.) 
Tom-a BTEX.126O 95.6 (53.4. 1113.) 
Btamofl;,accubec I • NAP-3260 104. <'9.7.l!l9.) 
DI"'omolbCII=~ NAI'-3260 10L (74.0.121.) 
Tahlaal..dl NAP-U60 95..6 (53.4·]63.) 

Pap 20£4 

DF A1lII]'ot Date TIme Baldl M 

1.D 
1.0 Wcx:. 06(21196 1409 86195 3 
1.0 
1.0 
1.0 

1.0 lEN 06/16R6 1200 815423 4 

GWL 06I2!J196 1630 86390 ,. 
IIlU 06(20196 1500 86172 6 
DVW 06fl0.094 1745 86195 1 

• 
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GENERAL L~GINEERING LABORATORIES 

=: NPWCD019& 

MI 
M2 
M3 
M. 
M$ 

M' L,.-.n 
ores: 

CERTIFICATE OF ANALYSIS 

Supcmo", of 5I:ip BuilditII ... CoATcrsiall 
SU?SHIP·Por.sm<"rdI D'l'"bm~. 
1899 Nonh HD""'" A_ 
N_ ChmaIDft, Soalll c...una 2!/4QS.2106 
Mr. Bm Hitn 
5t.'PSlUP·1'wIImoulII ]'ler'clnnt!!C 

SamplalD : SPOk'I'OO10-3 

El'AB:UiG 
EPA 8270 
EPA6010A 
El'A!ml 
EPA3!5SO 
EPA 7.71 
El'A3~ 

n.. ~ inlllis....,.. ... dol!cal .. foIIo-In: 
1 indi .... , _ Gf..,.J~ at. cant:<:I1IrIIic .... _Ill. JoporaC Iimi> (RL) ond I!JtO'lOt thOIL !lit <I • ...,dan limlt (01+ 
V iDdi ...... _tbollnli~"'" N>t ~lOdllt"~ p .... 1Iuu tbo def=IioD Hmit. 
• .Iadk:aI8 !hat a quaIi&y _1:D1..w~ _ety is 0IlIdd0 of spociIhd , • !" ... c:riu:oi&. 

AL-.1040 AZ.AZIISI4 
CA -2019 cr· PH-4169 
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RI -W Be - 10120 
1N-~ lfr-E-231 

AL·41050 
CA-I-I023!20S6 
PI. - El7A1'J174S1 
NY·I1~ 
SC-l0312 
UT-1!-221 
WA-C225 
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c:r -PH-Ol7S 
MS·2~11 
RI·138 
TN-02954 
VA·OOIU 
Nl-79002 

-, 
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GENERAL ENGINEERING LABORATORIES 

Meeting rarJa ... ·s ,,~~ds w;ll. a "Ltion far rumorrv"'. 

a:: NPWC00196 

VA-DOI31 
WI· 999 •• 7790 

SlIpIrIjoor .f Ship Bui1din, & CosrIcnioIl 
StJPSHIP-I'OIIOalO'OIh ~Y. 

lI99NanhHDInaDA ..... 
Nord> Chodama, South Caolina 29401-2106 

Mr.JI>lIHitft 
SUPSHlP-Portsmouth Do.w.u-l 

s .... m 

Tbh <IaI.a tcpC<t1ul b<oa prepemd and nwkwod 

~ ~wilhGcmni~ll.ahatuJtiu 

•• t:pIud opemD\a~.~. ditect 

.pea ...... ID your Project MlDo,p:r. X-:a~ III (803) 769.7316. 

.' 

...... _-_ .. _ ... .. " .... """? rIo .. I""' ... SC 29411- r803'5Se-Bl71. Fa (803'766-1118 
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Attachment ill 

Certificate of Disposal (tank) 
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l 

UST Certificate of Disposal 

CONTRACTOR 

Supervisor of Shipbuilding, Conversion and Repair, USN 
Portsmouth, VA 
Environmental Detachment Charleston 
1899 North Hobson Avenue 
North Charleston 29405-2106 

Telephone (803) 743-6482 

TANK ID & LOCATION 

UST 221-1, Bldg 221, Charleston Naval ShipYard, Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Charleston Naval Complex 

TYPE OF TANK 

Waste Oil 

CLEANING/DISPOSAL METHOD 

SIZE (GAL) 

280 gal 

The tank was cut open on both ends, cleaned with a steam cleaner, and disposed of as 
recyclable scrap metal. 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of as 
recyclable scrap metal. 

-..:(fJ~~~. ~~.=:!...:~."Yn""LL..' :)L..--_' 9 - 'Z- t - tj 6 
(Name) (Date) 
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DATA QUAUTY EVALUATION SUMMARY 

The following primary flags are used to qualify data: 

[=] Detected. The analyte was analyzed for and detected at the concentration shown. 

(J] Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJ] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
aT 
PD 
PS 
RE 
SD 
SS 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B·s ~ J's) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 



DATA QUALITY EVALUATION SUMMARY 

Table 1 • Chemical Analytical Methods - Field and Quality Control Samples 

'63943 

63944 

.63944 LABQC 

~~39~~ __ ~B~C 
!MATRIX CODE 

iSO-SOil 
ISQ - Soil QC Samples 

I::-p~:~:: ::::Ies 
! EB ., Equipment Blank 
liN., Native Sample 
,LB - Laboratory Blank 
I BS - Blank Spike 

1200269446 

• 1200269450 

544EB005M1 

1200269314 

1200269317 

1200269446 

1200269450 

63944001 

1200269314 

1200269317 WQ 

3 

LB 

BS 

07/22102 

x 
X 

X 
,,.--.,,,---.,-,.,-,- j--"--""---

X 

X 



DATA QUAUTY EVALUATION SUMMARY 

Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Sample preparation, initial calibration blanks/ continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/ analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• Pre/Post Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

• ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

• Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

• Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

• ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not significant physical or chemical interferences exist due to the sample 
matrix. 

4 
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DATA QUAUTY EVALUATION SUMMARY 

Mercury Analyses 

The QA/QC parameters for the Mercury analyses for all of the samples were within 
acceptable control limits. 

Rejected Data 
No data were rejected based upon the validation process for this sampling event. 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone E, AOCs 544 
and 546 at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has 
been completed. An overall evaluation of the data indicates that the sample handling, 
shipment, and analytical procedures have been adequately completed. The validation 
review demonstrated that the analytical systems were generally in control and the data 
results can be used in the decision making process. 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone E, SWMU 65 
TO: 

FROM: 

DATE: 

Torn Wiley/CH2M HILL/ AIL 

Amy Juchem/CH2M HILL/GNA 

Herb Kelly /CH2M HILL/GNA 

September 18, 2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone E, SWMU 65. The samples were collected between the dates of 
July 12 and 16, 2002. 

The specific samples and analytical fractions reviewed are summarized below in Tabl$fl 

The Quality Control areas that were reviewed and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC), 
SW-846 8270 Semivolatile Organic Compounds (SVOC), and SW-846 8081 Organochlorine 
Pesticides. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment 1 lists the changes in data qualifiers, due to the validation process. 



DATA QUALITY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=) Detected. The analyte was analyzed for and detected at the concentration shown. 

Ul Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U) Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJ) Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R) Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
SS 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's -7 J's) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 
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DATA QUALITY EVALUATION SUMMARY 

Organic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Method blanks, equipment blanks, and trip blanks were provided for 
this project. Blank samples enable the reviewer to determine if an analyte may be 
attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

• Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extractionl analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

• Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• GClMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

• Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

• Pesticide Degradation - Degradation checks on the gas chromatograph with electron 
capture detector system are performed to ensure minimal instrument breakdown of 
target compounds. These criteria are not sample specific. 

• Confirmation - If GCMS methodology is not initially used for analysis, SW -846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the identification has been confirmed on a dissimilar column or 
detector, the agreement of the quantitative results on both columns is evaluated. For 
Pesticide and PCB analyses covered in this report, confirmation was performed using a 

5 



DATA QUALITY EVALUATION SUMMARY 

dissimilar analytical column. The laboratory analyzed samples with a gas _, 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8000, 40% RPD criteria was used as the acceptance limit. 

• Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

Volatile Organic Compounds (VOC) Analyses 
The QA/QC parameters for VOC analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Recoveries· Surrogate, MS/MSD and LCS/LCSD 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS) and Laboratory Control Duplicate Sample(LCSD) recoveries were within 
acceptable quality control limits, except as noted in :-ragIEi" 2 below. 

TABLE 2 
Surrogate, MS/MSD, and lCS/lCSD Recoveries Out of QC limtls: VOC 
Charleston Naval Complex, Zone E, SWMU 65, Charleston, SC 

...... -._"-_. 

63635 63635001 I Toluene-d8 114' 

63635 63635001 Bromofluorobenzene 117' 

63635 63635006 Toluene-d8 116' 

63635 63635006 ! Bromofluorobenzene 117' 

63635 163635001 2-Chloroethylvinylether A ... 10'" 
MS/MSD 

• - out of controllimils 

Initial and Continuing Calibration Criteria 

88-110 63635001 Detects only - J 

86-115 63635001 Detects only - J 

88-110 63635006 Detects only - J 

86-115 63635006 Detects only - J 

70-130 63635001 Detects-J, non-
detects-R 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
1'~bl~3. 
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TABLE 3 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone E, SWMU 65, Charleston, SC 

VOA1-CCAL-07/16/02, 
1212 

VOA5-CCAL-07/22102, 
2003 

Chloromethane 

Chloroethane 

Methylene chloride 

Vinyl acetate 

2-Butanone 

2-Chloroethyl vinyl ether 

4-Methyl-2-pentanone 

Dibromochloromethane 

Bromoform 

2-Chloroethyl vinyl ether 

Bromoform 

26.3% low 

20.0% low 

20.6% high 

25.4% low 

23.2% high 

RRF=O.042 

34.3% high 

21.3% high 

21.2% high 

31.3% low 

21.3% high 

DATA QUAUTY EVALUATION SUMMARY 

63529 - All 

63635 - All 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the Average Relative Response Factor (RRF) was low in the initial calibration, 
detected compounds were flagged 'T', and non-detected compounds were flagged "VI", 
as estimated. 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged 'T' and non-detected compounds were flagged "VI", 
as estimated. 

• When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged 7', as estimated. Non-detected compounds were not 
flagged. 

• When the Relative Response Factor (RRF) was low in the continuing calibration, 
detected compounds were flagged "I", and non-detected compounds were flagged "VI", 
as estimated. 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/QC parameters for the SVOC analyses for all of the samples were within 
acceptable control limits, except as noted below. 

7 



DATA QUALITY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 4. 

TABLE 4 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone E, SWMU 65, Charleston, SC 

MSD8-CCAL-07/15/02, 
1700 

Nitrobenzene 24.2% high 

Hexachlorocyclopentadiene 32.8% low -,---- _.- -------------_._---
2,4-Dinitrophenol 28.2% low 

- --~~-----. --·--+-·--·--·-··--·-···~·--i 
2-Methyl-4,6-Dinitrophenol 32.7% high 

~----··---··-·--···-·-·-T-----
MSD4-ICAL-07115/02,2138' Dibenzo(a,h)anthracene R2 =0.988 

1013 

MSD4-CCAL-07/22102, 
1856 

MSD4-CCAL-07/24/02, 
1258 

,--.--.----- ... --.--,.~~--.. --.--., 
Benzo(ghi)perylene R2 =0.989 

Benzyl alcohol 41.2% low 

Hexachlorocyclopentadiene 33.9% high 

4-Nitrophenol 20.4% low 

p-Nitroaniline 22.9% low 

Benzyl alcohol 34.7% high 

Benzoic acid 

4-Nitrophenol 

bis(2-ethylhexyl)phthalate 29.4% high 
... -~---------.~.---

63529 - All 

63635 - All 

63635002 

63635005 

63635006,63635007 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UI", as estimated. 

• When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "I", as estimated. Non-detected compounds were not 
flagged. 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "I" and non-detected compounds were flagged "UI", 
as estimated. 

ZE.SWMU.65.DV.SUMMARY.020918.DOC 8 



DATA QUALITY EVALUATION SUMMARY 

Organochlorine Pesticide Analyses 
The QA/QC parameters for the Organochlorine Pesticide analyses for all of the samples 
were withln acceptable control limits, except as noted below: 

Recoveries - Surrogate, MS/MSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were withln acceptable quality control limits, except as noted in 
Table 5 below. 

TABLES 
Surrogate, MSIMSD and LCS Recoveries Out of QC Limits: Pesticides 
Charleston Naval Complex, Zone E, SWMU 65, Charleston, SC 

Decachlorobiphenyl 

• - out of control limits 

Rejected Data 

27' 143' 60-150 

There were selected results qualified as "R", rejected, due to associated QC parameters out of 
criteria. The rejected data are summarized below. 

• 2-Chloroethyl vinyl ether was rejected in sample 63635001 due to extremely low 
recoveries in the MS/MSD samples. 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone E, SWMU 65 
at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 
completed. An overall evaluation of the data indicates that the sample handling, shipment, 
and analytical procedures have been adequately completed, and that the analytical results 
should be considered usable as qualified. 

As discussed above, there was a specific result that was rejected, in which the data cannot be 
used. With the exception of this result, the validation review demonstrated that the 
analytical systems were generally in control and the data can be used in the decision making 
process. 

9 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone E, SWMU 65 
TO: 

FROM: 

DATE: 

Tom Wiley/CH2M HILL/ ATL 

Amy Juchem/CH2M HILL/GNA 

Herb Kelly / CH2M HILL/ GNA 

October 17, 2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone E, SWMU 65. The samples were collected on September 11, 
2002. 

The specific samples and analytical fractions reviewed are summarized below in tabl~.;,!. 

The Quality Control areas that were reviewed and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering LaboratOries, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 7196A Hexavalent Chromium, and Metals 
following SW-846 6010/7000 Series methodology. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

AttilchfIi.entllists the changes in data qualifiers, due to the validation process. 



DATA QUALITY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=] Detected. The analyte was analyzed for and detected at the concentration shown. 

[J] Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJ] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 

SD 
SS 
TD 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's -t ]'s) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Total vs Dissolved 
Tune 
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DATA QUALITY EVALUATION SUMMARY 

Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Sample preparation, initial calibration blanks/continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/ analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
prepara tion. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• Pre/Post Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

• ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

• Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

• Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

• ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not significant physical or chemical interferences exist due to the sample 
matrix. 

7 



DATA QUALITY EVALUATION SUMMARY 

Metals Analyses 

The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The metals target parameters detected in blank samples are listed in Table 2. 

TABLE 2 
Blank Contamination: Metals 
Charleston Naval Complex, Zone E, SWMU 65, Charleston, SC 

CGB CCB 0.374 f'glL 

I CCB CGB 0.895 f'g/L 

'CCB CCB 1.57 f'glL 

CCB 3.08 Ilg/L 

CGB 1.72 Ilg/L 
. ~.---.--.,,~- ------'''-- ~--~---

CCB 1.90 IlgiL 

1200299107 LB 3.59 IlgiL 

i065EWOO1 M2 EB 0.221 Ilg/L 

EB 0.247 Ilg/L 

:065EW001M2 EB 0.990 , IlgiL 

'065EW001 M2 EB 2.050 ",giL 
. --,------,,-,~~~~~ .. 

CCB dissolved 0.440 IlgiL 

CCB dissolved 0.374 ",giL 

CCB dissolved 0.895 ",giL 

166903 :CCB dissolved 1.57 IlgiL , 
i~-"'~---" ~~--~ ,--~, ... -,----
!66903 iCCB dissolved 3.08 ",giL 
r·· 
166903 CCB dissolved 1.72 IlgiL 

.- -------~---

,66903 CCB dissolved ",giL 
~'~~-__ l_-'_M"' ____ -____ 

'66903 1200299118 18 dissolved f'glL 
f--....~. -'"' '" -~------------
166903 i065EWOO1M2 dissolved ",giL 

~-'"---- - .. _,,---_ .. ----

a 

1.87 f'glL 

4.475 f'glL 
~ _. --.-" ... -.>~ ~ ~-~~ -- --

7.85 f'glL 

15.4llglL 

8.61lglL 

9.51lglL 

17.951lglL 

1.1051lglL 

1.235 1lglL 

4.95 f'glL 

10.25 f'glL 

2.2 ",giL 

1.87 ",giL 

4.475 ",giL 

7.85 ",giL 

15.4 ",giL 
_.---------,-

8.6 ",giL 

9.51lglL 

6.7 ",giL 

1.665 1lglL 

""' -""-. 

I 
1 
I , 



DATA QUAUTY EVALUATION SUMMARY 

TABLE 2 
Blank Contamination: Metals 
Charleston Naval Complex, Zone E, SWMU 65, Charleston, SC 

:66903 065EWOOt M2 '66903002 ! EB iZinc, dissolved 2.270 !,g/L 
,~_._._ .•. _.... . __ ._ ...... ___ •. , ___ ~ ___ ._ .•.•..... _ . __ . __ ._ .. __ .. ___ ........... __ .L .. _ ...... _ .. 1._ ... _._ ... __ .....J 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the numeric result was unchanged, but it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in AttaclUnentl. 

Hexavalent Chromium Analyses 

The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The metals target parameters detected in blank samples are listed below. 

• Hexavalent chromium was detected in sample 065EWOOIM2 (66889002) in SDG 66889 at 
8 !!g/L. Sample results less than or equal to 40 !!g/L were qualified for blank 
contamination. 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the numeric result was unchanged, but it was flagged "U", as undetected.: 

The results qualified due to blank contamination are listed in Attachment 1. 

Recoveries - PS/PSD and LeS 
All Post Spike (PS), Post Spike Duplicate (PSD), and Laboratory Control Sample (LCS) 
recoveries and relative percent deviations (RPDs) were within acceptable quality control 
limits, except as noted in Ti'!!J1e3 below. 

9 



TABLE 3 
PS/PSD and LCS Recoveries and RPDs Out of QC Limits: Metals 
Charleston Naval Complex, Zone E, SWMU 65, Charleston, SC 

66890 

Chromium 

065GW003M2 ' Hexavalent 
MS/SD i Chromium, 

, dissolved 

, - out of control limits 

Rejected Data 

29' 122' 80-120 28' 20 

DATA QUALITY EVALUATION SUMMARY 

66890 - All Detects-J, non
detects-R 

There were selected results qualified as "R", rejected, due to associated QC parameters out of 
criteria. The rejected data are summarized in Table:!!, below. 

TABLE 4 
Data Qualification Summary: Rejected Data 
Charleston Naval Complex, Zone E, SWMU 65, Charleston, SC 

! 065GW001 M2 GENCHEM ' Hexavalent Chromium 10 U : ugiL 

065GW004M2 GENCHEM Hexavalent Chromium 10 !u , 'ug/L PS 

66889 065GW04DM2 iGENCHEM Hexavalent Chromium 10 IU R ug/L PS 
I I 

66889 065GW006M2 GENCHEM Hexavalent Chromium ; 10 U R !ug/L PS 
! 
! 

I ug/L 66889 065GWOO9M2 NCHEM Hexavalent Chromium 1 10 U R PS 

66889 065HWOO9M2 GENCHEM Hexavalent Chromium i 10 U R ! ugiL PS 

66889 GENCHEM Hexavalent Chromium ' 10 U R 'ugiL IPS 

66890 FLTMET Hexavalent Chromium, Dissolved 10 , U R ugiL Ips 

66890 065GW004M2 , FLTMET Hexavalent Chromium , Dissolved 10 U !R ugiL PS 

66890 065GW04DM2 ,FLTMET ! Hexavalent Chromium, Dissolved 10 U ,R ugiL PS , 

66890 065GW005M2 ! FLTMET ' Hexavalent Chromium, Dissolved 10 U ug/L PS 
, I 

66890 065GW006M2 I FLTMET" I Hexavalent Chromium, Dissolved 10 U ugiL PS 
j "-"~~- ---~--

10 
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DATA QUALITY EVALUATION SUMMARY 

TABLE 4 
Data Qualification Summary: Rejected Data 
Charleston Naval Complex, Zone E, SWMU 65, Charleston, SC 

I--,--~,~t--~""'~---'r~------ ' "'-.----.... -.---~ ... ------.-.. 
! FL TMET i Hexavalent Chromium, Dissolved 10 ug/L 

._,~_ •• " •. __ . ___ ~ .. ,.J . 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone E, SWMU 65 

at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 

completed. An overall evaluation of the data indicates that the sample handling, shipment, 

and analytical procedures have been adequately completed, and that the analytical results 

should be considered usable as qualified. 

As discussed above, there were specific results that were rejected, in which the data cannot 

be used. The laboratory reported poor matrix spike and matrix spike duplicate recoveries 

(less than 30%) for hexavalent chromium, indicating significant sample matrix interference. 

Due to lack of confidence in the reported values, a majority of the data was rejected, as per 

EPA National Functional Guidelines. 

For the remainder of the analyses and results, the validation review demonstrated that the 

analytical systems were generally in control and the data can be used in the decision making 

process. 
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I 
! 
I 
I , 

I 

I 
I , 

I 
I 

Filial COlllpreltellsil'e SUlllplillg alld Allalvsis Plan 
Naml Base Charlestoll 

August 30. 1994 

Figure 6-1 

Gruundwater Smnpling Form 

. • I S.mo'.'D, .... o(,~iIO,) I Groundwater Sampling 
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INITIAL WEll VOLUME PURGING 
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Stl.ckup (11.) rM Volume purged ~.~ 

1"~'Pth to "onom 0' we" hom TOG IILI l~ ':\/ Comments on Well Recovery Gm) • 
, 

Depth to Witler sur lace from TOC IfU 3·3t. Depth to water ift., 4.Jq - 5'.L3 , , 
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CH2MHILL TRANSMITTAL 

To: Jerry Stamps 
South Carolina Department of Health 
and Environmental Control 
Bureau of Land and Waste 
Management 
2600 Bull Street 
Columbia, SC 29201 

Date: June 13, 2003 

From: Sam Naik/CH2M-Jones 
(770) 604-9182 ext. 255 

Re: CH2M-Jones' Responses to Comments by EPA regarding the RFI Report Addendum 
and CMS Work Plan, Combined SWMU 65, Zone E, Revision a 

Quantity Description 

4 CH2M-Jones' Responses to Comments by EPA regarding the RFI Report Addendum and CMS 
Work Plan, Combined SWMU 65, Zone E, Revision a - Originally Submitted on April 14, 2003 

If material received is not as listed, please notify us at once. 

Remarks: 

Copy To: 

Tim Frederick/Gannett Fleming, Inc., wIatt 
Dann Spariosu/USEPA, wIatt 
Rob HarrelllNavy, wIatt 
Gary Foster/CH2M-Jones, wIatt 

GNAfSWMU 65 RTC TRANSMITTAL LETIER_060303.DOC 



Response to EPA Comments on the 
RFI Report Addendum and CMS Work Plan, Revision 0 

Combined SWMU 65, Zone E 
Charleston Naval Complex 

Dated April 2003 

General Comment 
1. The RFI Report Addendum and CMS Work Plan for Combined SWMU 65, Zone E 

appears to be complete with the exceptions noted in the Specific Comments below. 

Specific Comments 
1. Section 5.3.10, Page 5-8. 

This section states that copper concentrations detected in shallow groundwater did not 
exceed the ITAL for copper of 1,300 JLg/L. However, Table 5-3 lists the value cited of 
1,300 JLg/L as being the MCL for copper. It is assumed that the ITAL is being used in a 
similar manner as the MCL. However, the text should be re-written to define and clarify 
the use of a ITAL as a screening value. A reference for the ITAL values should also be 
provided. 

CH2M-Jones Response: 
The text in Revision 1 of this report will be revised to clarify that since no primary MCL 
exists for copper, the screening value used to compare the groundwater detections of copper is 
the ITAL of1,300 JLg/L. Table 5-3 will also be updated to clarify this screening value, and a 
footnote will be included to indicate the EPA reference document which presents this value. 

2. Section 5.3.12, Page 5-9. 

This section discusses the consideration of dioxin as a COC in shallow groundwater 
based on the detection of TEQs exceeding the appropriate RBC. The calculated TEQ 
values are not presented in this section. These values are presented in previous sections. 
However, for clarity, the concentrations should also be included in the text of this 
section. 

CH2M-Jones Response: 
The range of TEQ detections will be included in the Revision 1 text. 

3. Section 5.3.13, Page 5-10. 

The text appears to interchange the terms ITAL and MCL throughout this section. It is 
assumed from this section that both the IT AL and MCL, are in fact, one and the same. 
The text should be re-written to clarify which comparison level is being used, and 
references should be provided for the source of the values used. 

CH2M-Jones Response: 
The text in this section will be revised to replace the acronym MCL (which was inadvertently 
used), with the acronym IT AL. 

4. Section 5.3.15, Page 5-11. 

The text discusses the identification of TCE as a deep groundwater COC in the RFI 
report due to its detection above the MCL in samples collected from the first two 
sampling events. The text notes that TCE concentrations in the last three sampling 
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Response to EPA Comments on the 
RFI Report Addendum and CMS Work Plan, Revision 0 

Combined SWMU 65, Zone E 
Charleston Naval Complex 

Dated April 2003 

events were below the MCL. Despite these results, TCE was retained as a cac for deep 
groundwater. For purposes of clarification, the rationale for retaining TCE as a cae 
should be presented in this section. 

CH2M-Jones Response: 
It appears that the TCE concentrations in shallow and deep groundwater have diminished to 
levels below the MCL in recent sampling events, after exceeding the MCL in historic RFI 
sampling events. Additionally, vinyl chloride, which is a degradation product of TCE, was 
detected in the groundwater samples from shallow well E065GW003 and deep well 
E065GW04D, in the last sampling event conducted during July 2002, indicating the 
likelihood of a small source area of TCE which may have undergone natural attenuation. TCE 
has been retained as a cac in shallow and deep groundwater so that additional sampling can 
be done to verify if a low-level source area of TCE or vinyl chloride still exists. If additional 
sampling indicates the absence ofTCE or vinyl chloride above their respective MCLs, TCE 
and vinyl chloride may be dropped from the groundwater cac list for this site. 

5. Section 6.4, Page 6-2. 

This section states that P AHs were detected in the sample from boring LE699GP106, and 
the P AH detections do not appear to indicate a connection with operations at the site. 
The section then indicates that the detection of these P AHs may be related to the 
previous observance of a small amount of LNAPL during installation of well E06SW006, 
located approximately 17 feet from boring LE699GPI06. The text states that BTEX, 
which commonly occur with significant fuel releases, were not detected at LE699GP106, 
and this indicates that a hydrocarbon release capable of creating a significant mobile 
plume is not likely present. The text in this section needs to further clarify the potential 
source of the previously observed LNAPL, if it is not from the former UST, why the 
LNAPL was only observed during well installation activities, and the source of the 
PAHs. 

CH2M-Jones Response: 
It is unclear from the available information what the source of the free product observed 
during the installation of the monitoring well E065GW006 is. This area of Zone E has 
undergone heavy industrial use over several decades, with some of the older buildings being 
replaced by newer structures, and it is likely that a minor petroleum spill may have occurred 
during redevelopment. Additionally, historic Public Works maps of the area indicate the 
presence of railroad tracks in this area during the 1930s and later. There was also an 
aboveground storage tank (AST) formerly located at the site to store diesel and this could 
potentially have been the source of this petroleum stain in the subsurface soil. This 
information will be added to the text to indicate the possible source of this P AH 
contamination. 
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